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depend with safety on petrographical characters alone. Identity of 
structure does not prove identity of age. T do not mean to say that 
such palzeontological or Petrographi evidences are not available to 
the geologist. They are often all that he can find, and it is impos- 
sible to rate too highly the assistance which paleontology has ren- 
dered to geology. But what I would venture to observe is, that 
without the aid of stratigraphical evidence they comet be implicitly 
relied on. This, after all, will be found to be the master-key to 
enable us to unlock the mysteries of ages, and to explore the secret 
and long-hidden paths of geological progression. 


Gentlemen, my task is finished. I have only to entreat your in- 
dulgence for the many imperfections contained in this Address. 
Iam aware that much has been omitted which might fairly have 
been expected in it, and probably much has been inserted which a 
more experienced geologist than myself would have deemed super- 
fluous. I trust you will receive it as an earnest of my best wishes 
for the prosperity of our Society, and of my interest in that science 
which in common with yourselves I have cultivated for so many 
years. If I have been in any way successful in meeting with your 
approbation of what I have done, and of the manner in which I 
have endeavoured to discharge my duties as your President, I am 
bound to say that that success is mainly owing to the able assistance 
I have received from every Member of the Council, and from your 
partiality in overlooking many deficiencies. 





VOL x1. g 





ge a 
aa fe Aa uy i 
fH He ib HCE Healy 

4 ag feel ayualie BAe) 
Buea Oiny etna jee 
a ill ie | die eat i HE 
ee 
Pte Urar teed Hat ‘itn 





| 


4 PROCEEDINGS OF THE GEOLOGICAL socreTy. (Nor. 1, 
‘the sketch, One of these P 
Se adieahsie ctl G8) cessed tat an angle oot BP 


Fig. 2—Sketeh-plan of the Falley in which Gold was found in 





ke Dykes of trap-roc. 


“ 
©. Pls sunk In ove of the 
B: Silent nthe porate 


ihe grave of 
Eoarwal periee or. Deve nena 3 anaes 0 


valley. 
the masses of igneous 
Seances eovare scant 


HE 
He 


SRAGe (2), s/aiem of Des waa foes, en shih had bee 
Ihave never seen anything like them in the Colony, though quarts abounds 





Ht 


Be 





ti 


HEP ua y 
Ha ie : 


et A aid 


fe 
Hh Ht att ‘ies 





a 


cnet 7° E. of N, 
47° E. D 
Saket 
perier. S 
$e wi 
worked 
Indians 


iti, 


HE Hie ne iH if 
Fe 
lini 
tee 


« Dawson, Eoqu F.G.S. 
Prof. Owen (Quart. Jour. 
9) ate opp part ft bead 
Mines, in a i 
eee ae mae ce 
feet below its 
bs ‘This band 
main coal 
Journal, vol. 
the mine, 
coprolitic 
as 
homer, are by any 
in the 


Sn poraiinaer ae 


jimen described 


i 
25 sill} 


of Pictov. By J. 


atthe 
Lat foie 
renthe 
in the 


3 
$3 2 
Le Z 


a 
HHH 


a 
a 


Bal Hel 


& A Pic bya Rerriuian Sxuut in the Coat 


» | 








ite au] ie Siow oui 

wifi! i 
bite 
a a He ante | aie i 
LeU Tah 
SH : 
Bae eee ie 
Pin ci EES ee 


a 




















eae Ha Ha Hh fa A 
Lite a i Hy na aH 4 
Taasaee walueceit) [api Hl 
“i nO i eat i 


set a 


‘op THe GrovocicaL soctery. [Noy. 15, 
they rest 5 ite pn ite he pg af 


the more 
Doaclpepictoe 
Blane, to 
opera 
of the 
read 


ae sf 
Hes HI 
FHL ee ei ee Lb 





eae 


we 


AF 





Haut: 
i nat 





i 
bane 


HEH ie 


iv 


efiiil 


ea 
Ha Hae 


si 


ie 


Hee li 


% 





ie He 


and 


ne 


Wei 


st 


i 
i 
i 
it 
i 


“a 








Baia abe PH 
fg ane SoH | 
i | a 
ati He en 
E mi faa 
: ua 3 i AE A 
au ere Ban Wa i i ie 


1 Hk 


a 





PROCEEDINGS OF THE GroLoGicaL socteTy. [Noy. 15 


18 


ful 


iH 





i li it 


ses 


1 


ss 


sal 
H ibe 
Hifi Hi 


siliceous limestone, cleavage. 
acess oth marked cleavage; on which the Second 


oon 
and calcareous conglomerate alternating with beds of 
ae le ete te wine fom Sa 
‘Sandstone, with distinct cleavage. 
‘Hard grit, without eleavage. : 
‘Hard metamorphic grit, with marked cleavage running up to the 


= Sich diele eli ne tombe 


into as rock, with innumerable 
ge obscure; | (Rei etl tention 


free from cleayage, on which stands the 
‘grit, without cleavage. 
all dip either S.E. or E.S.E. from 20° to 30° ; 
Sai Pass, and dips N. 30° W. at 
Soars 


Cross, where it 
nticlinal 1) CREE pone aap 25° E. 





we 


a 
| | ui se Hedy 
fii Hille He lini ie ia 


peteniieg the 


ih He 7 Hh se $83 
He 


Meyringen, Griudelwald, and 


‘are coloured in M. Stader's 
a 
of the 
i eocts apd Negrete rg ain heenege rr and the 


ET alr 


: p+ tl Leet 
Tere ye PEELE 
: i a Beer ES He Wy as ail 
TPH etl HL ily ian 
Hl ay z HTH ii fit Hi 


of Switzerland as 
the 
ap iiniear 


Gemmi, and in the 





pe 


Ee 


Hun 


ie 


332 
838 


Hf 


3 


i 


ne 


An 


Ht 


it 


a 


if 


Hi 


il HHA 


#2 aE 


oe 


fe 


fila 


3 We 


gas ee 


ie 


i 








MS a 

Hea it Hl hit 
ee ida (anedtit 
Lea 
udiihe Hag Hate 
EE a f ce 
iGreen ibe 


i 


i 


‘present vertical, 1049, 1050, 1065. ‘The same systematic 
ee es sett Ges wins of Gene's tclonces herons 


is to be found in the most modern works, 

‘beds in many slightly-disturbed 

Saussure arrived at his conclusion following which 
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Sapulpa rs feu" 1287, also 2326. This, 
‘when applied to ne rocks, such as eshel ‘mica-schist, 8c. is 


boner nh eengenent ofan ic na and 
‘in the apparently parallel divisional planes which intersect, 
ranges 72 aloe But by the term couches, Saussure 
Sees a 88,2914 icin oe 
a h in stra- 

tified rocks Granits veinés, and 
Saeed a esatifctn of dmentary dooeds 


Principles, to represent most of the slate-rocks visited as standin, 
Pperpendioclasly on end, uot aa be himself tllaur in § 1050, be-wer 
accused of seeing vertical beds in every mountain. 
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* Darwin, Geological Observations on South America, chap. vi. 
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& 3,—Sections and Plan of Dumbarton re 
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1.—Tranmerse Section of the Rock of Dumbarton, made in the direction 
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i es ch eitiaant inpentones fe Siem, 
of a communication to the t is only upon 
epee erie arte eater et ve ventured to offer 


a summary of a matter so often discussed. 
core Shell of the Hippurites.—Hippurites are bivalve 


elie Myera wows barsivend attsca the langibr of 4 


On one side there are three longitudinal furrows, extending from 
the base to the summit; the upper valve is nearly at, and is per- 


sometimes there are two eye-like depres- 
Sag tr r Gboculatea,” = 
‘When broken with a hammer, the shell is found to consist of two 


ise. ‘The outer layer is eompact and dark-coloured ; 
its solidity is cE ie seek td 
cimens, however, ngouléme are porous 
brittle. Here the outer shell consists pee) 
layers ; the wrinkles radiate from the inner margin and sub rie 
and anastomose repeatedly, leaving interstitial pores. By the appo- 
— CS pai aleperaathe op hopiepe tel 
formed parallel with the long axis of the shell, and opening on its 


“hie mer rer is white and laminated, like the interior of an 
spaces between the lamine, like those of the 
Sone tok which are of frequent occurrence in the Oyster 


Section ofa fragment of Osten cormicopie, showing the 
LA cap by ‘the eta tha farerice of the shell. 





also. The Inminee are as thin as writing-paper, sometimes vesicular, 


* 1 am indebted to Dr. J.B. Gray, of the British Museum, for the use of the 
‘woodeuts, which have been prepared for the * Museam Catalogue.’ 
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Figs. 2 & 3,—Seetions of Hippurites cornu-vaccinum, Bronn. 
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and empty, like the cellular structure between the lamin of certain 


Figs. 4 & 5.—Upper and lower valves of Hippurites radiosus, Deem. 


Fig. 4- Fig. 5. 
L 





Te Belziee tSower eve (4), an 
mS tilage-ite; 47 teeth and dental sockets; v, umboaal ei pores 
‘of canals; 4, ligamental infection ; m, muscular, m, siphonal inflections, 


abeeil Gtr of the lower valve is contracted by three 
ier pede of the outer wall; they correspond to 
furrows on the outside. The first, or Neartie inflee- 
slight, and opposite to the centre of the hinge, which 
tn a feaaley tal sores divided by a tooth-like process, 
and separated from two narrow and deep pits for 
Bete Lemme ( tori, ot front of the hinge is a large 
two portions, and to the 
fetes cobs ters decen  sunes 
Behind the hinge, and betmeen it nod, che second infee- 
tps om inside with the impression of the posterior 
adductor ‘This inflection, therefore, appears to represent 
the lamina which supports the posterior adductor in the genus 
ee and in the recent ilia, md to the ridge which 
Hinflection may possibly correspond to the ridge wl 
indicates the division of the siphonal orifices in some bivalves, such 
as the Lede and Trigonia ali 
Tn H. cornu-vaccinum the form of the interior is rather different 
(fig. 3) *. got IV. figs. 2 and 3. The ligamental inflection 
i the dental sockets are placed across the interior of 


etaes ee te the internal Ii ee 
sti pits in the lower valve of this species, 
Tare ost their inner layer exhibit either tno or tree 
‘ridges, accordingly ns they bel a to the same divi 
Bee dd raiveote nad Corslaeet. 


cornu-vaccinum, oF 
The interior of the upper valve of the Hippurite appears not 
* Compare D’Orbigny’s figure, Paléont. Frangaise, Ter. Crét, pl. 527. f. 2. 
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to have been figured or described; but Goldfuss and D’Orbigny 
ce cose ae 

or i) Ao TEN upper one "% ‘* 
Figs. 6 & 7.—Upper valce of H. Toucasianus. 

Fig. 6. Fig. 7. 





Fig. 2. Mould of the interior of valve jf kee fracture, 
showing ol % 5M, left umbo s—the arrows Cs 
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fass seated op thin plate tooth 
to appear plates. Each supports a process 
in to the museular ii ions in the lower 
eee ene eee 
than the to which it is attached ; 





Figs. 10 & 11.—Radiolites mammillaris, Matheron, Reduced §. 
From the Lower Chalk, 8. Mamest, Dordogne. 





more or folinceous externally ; and the upper valve is not 
porous, diffriog but Kidde in structare fiom the lower waive®. The 
* Med, has called iny attention to the existence of a third, 


‘shell-layer in all the ‘Rudiste, similar to the“ te a 
Geewived by Dr. Carpester, in Chama andiother bivalves, Ia the ene. 
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‘The rim of thin specie and some others (bat not of all the Radio- 
Vites) is marked if ions, which radiate from the 


1S & 1d. — Two aide-views of the Radiolites 
oe eam fron tht soae poten’ eo Fe 


Fig. 13. 
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‘that of the Radiolite in prominent teeth in the upper 
rey ibis tayiass ediedcine ck wheaake ct aller ace 
|. 17 & 18.—Lateral views of the internal mould 
“podis Teg. Tene meena clam 
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the margin ; not branching or communicating with the outer surface, 
as but opening round the inner edge of the valve. 


Figs. 19, 20.—Beternal views of Bi-radiolites and Monopleura. 
Fig. 19. Fig. 20. 






Mig 18. Upper valve of Birodiotiler canaliulats, Dior, ($ nat. ste): 1, post 
of ligamental line; 4, 4, areas bordering ligamental groove. 
Fig. 20. Upper and lower valves of Monapleura imbricata, Math. (i nat. size) : 


nuleata, imbricata, and Marticensis (Matheron), 


aR) be referred to this jonal genus: AM. frilabata and lamellose 
Terenaresd Criguatra (Rasen). 


Figs. 21, 22.—Interior and Exterior of Caprina. 
Fig. 21. Fig, 22. 





of 


mene Gemee D'Orb. Interior of left valve: a, @’, position of ad- 
* jm, umbonal cavity; f, tooth of fixed 
A al 

Fig. 22. C. adversa (after D’Orb,) : c, point of attachment, 


tooth of the lower valve is sometimes enormously de- 


‘The single 
wre 21, 1), The upper valve is convex or spiral. The 
in a shallow groove or in numerous deep pits. 
52 
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Caprinetla.—In ‘both valves are tubular; indeed the shell 
en reer ape sed ‘evanescent, whilst the sur- 
Patthe  ecpeeperincod compact lamina.” ‘That the tubes 


24,—Seetions of Caprinula Boissii, }. From Lower 
8293 Chalk woos Tatbon (Me D, Rharpe) 





A) section 

Beat (8 8) ramen stn ae oe 

‘outer layer: #, J, position 
Sine 





mr open, simply ceoete x Y 
remain ‘not suffi. 
Sg piles brmeaphry 


25, 26, 27. triangularis, Derm. 
Figs. 25, 26, TR aon em orp aed AH nat, si, 
Fig. 26. Fig. 25. Fig. 27. 
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and Radiolites,—which _ 
Filer» taturdl and welldetoed group, pomestiag the rabk . 
Family, in the sense in which that term is employed by the most 


Figs. 30 & 31,—Beternal views of Diceras and Requienia, 
Fig. 30, 





Hig. 30. Diceras arietinum, Lamarck. 4. Fig. 31. Reguionia emmonia, Goldfuss. 4. 
4,4 point of attachment ; 44, ligumental grooves  ¢, posterior-adiluctor inflection. 


orthodox conchologists. It includes above 80 which are 
found in all four quarters of the world, and never the limits 
the Cretaceous strata, 


Avvineries ov tux Hirrurrrina. 

L._ In the work of M. Picot de Lapeirouse (1781), the Hippurites 
are described as Orthoceratites ; the Radiolites as » This 
view was adopted by Mr. Parkinson. 

IL. Vou Buch, so late as 1840 (Leond. «. Bronn’s N. Jahrb, 1840, 
p.573), regarded the Hippurites as corals. 


Il. Prot. of Copenhagen, announced to the British 
Aer (rah Fo Peta) 8 tty wre di, 


Thean borworer, didke—-lot ia being sysumétical and beter} 
wuscular attachment to 
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ct i the smallest difficulty in the structure of the 
El hey fotrn natsbog pois of anslogy/ with Diceras 


Ix. Authors who ar cnet crttae Peabewoe 


placed them with the Oysters, to which they present the 
strongest analogies ; but from which differ in having two ad- 
Prof. Owen adopted Cuvier’ ake 

i 's view ‘as to the position of 
the Rudistes amongst the Taichi sad and pointed out the 
Miles of asoerttning their true characters, on account of the 
general absence of the inner layer “which alone receives the im- 
pressions of the soft parts*.”* 


remains of an authentic ile of At :, brought from the Nile 
Biscay Sie Gardner Wilkinson, Tho gabe ts 
lad. (consi chiefly of the mass of the liver) has 
been mistaken for 2 foot ; it proj as in Lima and the 
Scallop. gills are and are united behind the body ; 
they are also united by all their dorsal border to the body and man 
so as to leave no ‘into the channel and cloaca, The 


at 
or iee ail Space dot lasers, ood fo salons eit fie 
Unionidae, 1 cannot but it as a very bad for com) 
rae et ilote, ry bad type rparison 


oo eae rg aprptten rennet valve. 
They also resemble Diceras (a member of the Chamide de) ‘athe 
addactor muscles being supported by prominent plates, 





7 exon the Lverebrat Anita 1843, p. 
Any sdopted Ghia view ia Ws lectures atte School 
jn 1858, after examining the British Museum Collection, as he acknow- 
his wonted generosity —Dec. 30, 1854, S. P. W, 


Descairrion or New Srecres. 


In Tam desirous of noticing a few species of 
and Radiolite whic ploncfa eeeapnt i Spe te Sy 
scribed ; the species are in the British Museum. 


with rib in the 
} ahell-wall hick (3-6 lines), with two abort and thick 
inflections ; no inflection ; inner shell-lnyer thickened in 
cardinal and perforated by two dental pits close to 
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Hippurites vesiculosus 
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Mr. exhibited sections of furrows in clay, which he 
aseribes to the mechanical action of water. But similar in 
chalk are so intimately with pipes, that must have 


pable of producing both pipes and furrows, why should we suppose 





‘views, ftom the general condition and position of the flints 

‘the chalk which are wnabraded and on the sides of 

and at the bottom of it. 

also been objected, that if water in vorticose motion were 
pipe, it could not remove the excavated matter. 


Oe poe ati eros frwing on w oalty ce by the 8 
saw on acl re ux 
and reflax of the waves, the chalk removed in the process of ex- 
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precipitating jar, raises the finely comminuted particles 
the bottom to the upper part of the vessel ; and if the 
‘whirlpool acted upon chalk instead of on glass, and if 
i i ‘beneath a stream of water, 
and narrow hole be bored in the chalk, but 
of the waste as the drilling of it pro- 
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considers, however, that they were formed 
under conditions of level from the present ; and that the 
operation is not now in progress, except in the case of ‘swallow-holes. 
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aSit Canes Lye, in 8 paper on th the w'Sand-fipee”™ ” in the Chalic 
near Norwich, expressed | illustrative 
feeapiatcetyccrthatrisnest deh chess eaves were 
Beet eg dati oafel esse spt ororro oh 
g or wi 

= contenant eepealend Sanya ens Son 
jipes were contemporaneous 

cae a Be Ghaclee teak ebreisaletgianted 
covered by Crag wat first Inid ae the or af te 


Mr. Trimmert has come to Tt bon Be Kent ao 
eer en bee i Cie Cale are to be attributed to 
‘the mechanical of the the sea on a low shore 


of | 
So en eh ripe the eee 


per aren ie chalky meena the flints in the 
pipes are water-worn; that the apices of the pipes are 3 or 4 
inches broad, and not pointed ; that certain blocks of Tertiary sand- 
‘stones on the shores near the Reculvers are marked by like pipes and 
furrows, though of smaller dimensions Ca rer 


have been mainly ee of the charged with sand and 
‘action waves, wil 
furrows and hollows on the surface, and then, 


ip communicated to the water, sand, and peb- 
by the influx and reflux of the waves, that 


‘pipes were drilled. Further, Mr. Trimmer mentions that the 





HE 


a ve 
cab el 


a a 


deta 


i . 


ge 
i ee ty aul 


s ati ae 


ub 


‘vol. xiii, p 360, 1842. 
‘Ser also Porcbhammer os the tubular pipes tn 
Grok oe, yl wi part 2 Mice. 32 


Géol, de 
: ts 
mies 





ee 


| PRESTWICH—SAND- AND GRAVEL-PIPES, 67 


the latter are from some of the beds of drift-gravel. 
‘When we consider that these pipes are often 20, 40, or 
even 60 feet or more », With an average diameter varying from 
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with respect to the Reculver sandstones, for I have found them 
readily acted upon by dilute acids and containing a considerable 
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i been brought forward, much further description will 
fe clepted. Wath. the view advanced by Cuvier and 
Brouguiart and Dr. and more critically laid down. by 
Sir Lyell, I fally agree ; and my object now will merely be to 


§ 2. Special Phenomena. 

As the name implies, the pipes are common both under sand and 

beds. eat ine theres See al caae alesis 

‘stratum of any extent overlies the Chalk or some calea- 

reous rock, They present an infinite variety, but I will confine my- 
self to the few essential points, 

Some years since I met with an instance of one of these pipes in 

a chalk-pit near Lower Elmsden, a few miles south-west of Canter- 

buy ich seemed to me conclusive of their formation by the slow 

‘gradual action of water after the eee the superincumbent 


‘strata. The following is a section of this sand-pipe. 


Fig. I.—Section of « Sand-pipe in a Chath-pit near Lower Etmaden. 
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the sand-pipe, its continuity is interrupted, and it is broken into » 
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‘PRESTWICH—SAND- AND GRAVEL-PIPES, a 
line “m, n” is perfectly straight. ‘This section also corroborates the 
inference drawn from fig. 1. 


ees VO a rt 8 Son ied inthe Chalk 
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‘Drown the sur eele we Fig, 1 
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The it is the same in the gravel-pipes, only it is 
reheat ne rarely vee 
the chalk Nene aiplinee t 
structure throughout, it necessarily follows that, cag. joer 


Soe ae hd 8 rks at the chalk may have 


been, the ing would it the 
clear exhibition of any lines of flexure in the gravel of the pi 
and would cause it to retain the same apparent want of structure 
which characterises the mass of the 


itself, But it sometimes 


happens that the gravel is roughly stratified, or rather spread out in 
ies of able uo tins a eof ml rl al 
flint-pebbles overlies another bed containing almost sole 

‘and unrolled flints. Te ones: whet iva Havaltieen 

under such gravels, the curved or inverted conical ar- 
eee eee ee comer core om 
c beds, become as in sand-pipes. 
Hades Reeser oman or acta ae 
in some pits above Westerham and Wrotham, The sides 
most of these pipes are there formed of an extension of the layer 
ee ely ag A ble feet wide, occurring at the 
base of the drift, whilst the core consists of worn gravel, or often of 
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flint-pebbles and sand derived from the Tertiary beds which 
overspread that area, 
‘The size of the sand- and gravel-pipes is very variable, some being 





'* There are some instances of grayel-pipesin the Chalk-pits at Green- 
“The nghtwourod of ‘Watford, Henley, sad the Downsafew niles Si of 
localities for this phawomenon ; there 


‘offer convenient phen 
eae exten is ‘the Chalk district where it may not be observed to a 
‘greater or extent, 
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is not confined to these eocene sands, but is 


), referring to ‘the sand-pipes, are actual 
id. on the lines of section are in- 


various points where they occur having been approxi- 
identcls Kanieotor ee ts 
remarkable instances of these detached gravel 


a test to 8 muchebatel period of 
‘ocear in the slopes of the North Downs, A thick drift 





Speeue ie it a bare and ee eee 
‘a considerable way down these slopes may portions 
iesshed cLRISE prael-pped—tetexraination Of pipes desctad= 


oe) 
from the main mass of the gravel when rites steve them. 
Sth yn mg rend be observed above Charing, Wrotham, 
and Westerham. ‘The annexed sketch gives a section of the hill above 





= Pipes ‘the ends stil exist on the slope of the hill. Descent by the London road. 


rr ) Ferruginows h gravel fi the surface chalk 
ie Oulioed exsist of orsoe satan sf te thal with sar pipes 


ug proof that the final excavation of the valley of Holmesdale, 
lading, I believe, that of the Weald, was not effected until after this 
|. This, however, is a point I had 

not upon at present, and the further con 


mies, ion of which I must reserve until I have occasion to treat of 
the drift as # 
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pata below the water-level in the sands, dependent 
Disaster poratey abare ais next sed 
ha nae of Chalk and the ovelying Tertarna to 
have been ‘at the period we are now considering at about the 
same pier nearer bap eater sett 


tae eo ent state in which it would seem 
later denudation 


mye the Lowes Terns wl anv 
‘stratum rising some few Inmadred fete above the 


2 Sy then these two 
eonverge towards and ‘ultimately merge 

‘see Diagram B, Pl. VI., where «, y shows 
semlecawe and m, x the water-line in the 





pacing coms supposititious cases represented inthe Diagrams 
A and B, the consequence would be that the water in the sands S or 


eral permeation pepe stthe Ido not, however, 
Se ae ar ake 


cracks or fissures in the chalk. 


* When mane en ol pocnsentla vical, m chalk is much inter- 

bys a8 for inthe case ofthe sands of Blackheath, Fiona 

and Heath, are hounded by the valleys of the Ravensbourne 

and | the ready lateral flow afforded to the water by these valleys 
and their prevents 
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hypothetical case. On 
the hills of Kent and Surrey the water-line in the Chalk often 
Ties at a depth of from 300 to 400 feet, whilst in the small outliers of 
‘Tertiary sands and in the gravel on these hills a small body of 
eee rece aren it lange th and other con- 
ry epee is held up by these at a depth of 10, 20, oF 
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is of common occurrence on the sides and at the base of the pipes. 
It has the of having been washed out of the superincum- 
bent ‘stopped by the chalk, as in the case of an ordinary filter. 
Tt is less apparent in the pits under the sands which are cleaner. 


reese Resi nti tos: portions been raised to 
this view of the formation of sand- and gravel-pipes, viz. that the 
water does not hold a sufficient quantity of earbonic acid to operate 


Br Boe 
and from the ground, but also the additional and constantly forming 
supply that is evolved by the action of the air, likewise held in so- 
Tution by rain-water *, upon the remains of organic matter, whether 
ee eae re an ene 
the: and tending to the renewal of the carbonic acid removed, or 
rather, if the ‘may be used, rendered latent, by coming 
into contact combining with any carbonate of lime occurring 
perchance in these otherwise generally non-calcareous water-bearin; 
strata, The priced daring wit the operation comliued E 
aitioek these ateenan the 3) have ceased similar 
ipes) have to act, simil 

a to that which Ath them may still be occasionally 
or rather it is possible that some ees phanomena may 
‘be referred to the same agency. Mr. Stri pointed out this 
eee ener Tivol fo the neighbourhood of Healey y/and 
arrears = tpot of eae as 
‘where a wvel caps a ill overlooking the 

a Colne. Tieelsisns “ee He Sa 
the surface of the ground, which I was informed kept constantly 


'* Rain.water absorbs air in the proportion of about th of its volume, but the 
td Genel afer aviog.paned 100 tales underground, el 
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it by the 
1th of 5 to 10 feet beneath the 
pipe, measuring 12 feet by 6. 
there are few good sections and fewer sand- 
since I remember seeing one or two in some old 
, on the hill E. of Dartford. Between this 
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to be found. Both in Sections 1 and 2 the 

pipes decreases, even in this pipe-zone, the 


basco from the parent beds. 
2 wm A represents 0 theoretical restoration of the surface at 


bd stance however occurs, at-a short distance from our line of section, 
‘where the chalk Is traversed by a sand-pipe 15 fect 
above the Thames level, and apparently at about the level of the 
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fine marl, full of well-preserved shells, with a few bones ; 1 to 
ol cate, wth sub clay suly ‘upper sachs expenet 8 to 


Li ANG TR) He 
Ey ai Hn | 
i fa i idl ati st 

ue a witli a 
ie ve i rl ii 


fuls tie i 
Wilt deen 


HIE nr UH FUE 
RUE Penh 
5 lai ee 3 PP Tei ds 
Bical ae cose 
A ea Bie es 
Bc Gey ueaper rien 
‘gue Gitte 
wali Hite aie hel 
Ae ee 
2 NITEM 


section the whale 
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‘he 
r. 
and the following two papers merely to a 
tions prevailing in the several localities at the 
the more general 
changes of the 
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taused the extension of this deposit itself over the lowe’ pene! (a), 
—that is to say, it was neither the flooding of a previously dry sur- 
ete eee e ee when tie abely lay wae) aSicmnre 
sited, nor was it by the detrital 

water 


H—STOKE NEWINGTON GRAVEL. 109 


nor it the upper gravel over thi 
later area of and dry land that the trees were destroyed. 
‘Their presence must, on the j, be due to some common cause 
in common operation during the whole period that the freshwater 


were 
be oceasional floods; although in that case we might have expected 
Paelatig fron te preter Grae 
oN Ease ne deat stones Neha hap 
amore of them showing ting, and more entire. Whereas the trees 
and stems are sharply broken into 


i 
i 


Hi 
Ee 


have arisen partly no doubt from this cause, but probably chiefly 
Eolas em hea evel bets gales of wind, 
‘trees on or meres, a 
Tehiekc scattered hens and the wes over the surface of these waters, 
where sank and got buried with the Planorbis, Li 
Pisidium, &c, The texture of the wood is ly but very little 
7 le alae a la lmost |. When dried, 
becomes extremely light. 

Paspues beer 


at the base of the shelly clay, and con- 
‘sisted of part of the trunk of some ‘pammal (Ox!) } nine ver- 
of the bones of the legs were found together, but 
the skull was missing; nor, notwithstanding the diligent search 
established by Mr. Hindle and Dr. Beeke for several feet around, 
oe in ‘ining any further remains of this animal. 
Unlike the wood, the bones were much mineralized and very heavy. 
"The evidence afforded by the remains of this animal agrees with 
that afforded by. the remains of the vegetation. The bones were 
‘tranquilly im! ‘in the mud of a freshwater deposit, the animal 
(eteets ‘ing after death floated on the surface of the waters, 
ones subsiding here and there as the carcase decayed and fell to 
pieces ; for it must be observed that the bones show no traces of wear 
to denote violence or distant transport. 


the 





side of the adjacent Hackney Brook on a level a few feet 
do not think it can exceed 6 to 10 feet. 


from the deposit we have here deseribed, 
Sloe agreement with those found in the Salisbury drift 

‘p-106), except that the group of marsh and pond shells is more 
* The bones unfortunately have been mislaid, 
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ee ara ones eras Somme doer 
shingle-beds of the Tertiary period ; still with a local admix- 
fare of antes nts acd auftcahboe 
CT lai Noe oa aera apeenrgunt eta iene ean a 
peat ee cepted resin tne soe en ere 

reas haere! also recent marine and freshwater sks have been 


the gral : 
[y chief object in this short communication to the 
Se rans Shorea ee a 
think yield examination afar more 
Seater Pictdcccns tants task thins bars were 
Note.—I am i ae tle oS 
particulars respecting the lie fossils :— 
ae ae ae ‘The first is very 


abundant ; the other two are very rare = 
‘Candona torvsa, Jones. Cypris gibba, Ramd. A minute undeterminable form. 





“By R. Gopwin Averen, Esq., Seo.G.S., F.RS. 


Ser eeigees tak toes, C toron, Jones, sec Annals Net. Hist, 2 ser. 


4 
‘Quart, Journ. Geol. Soe. vol. vi. p. 90) and vol. vil, p. 136, Table, 


er 


1854.) AUSTEN—LAND-SURFACES BENEATH DRIFT, 13. 


‘old surface,—and that it was in mud and silt of this age that the 
nearly perfect skeleton was found on the Pease Marsh, as was also 
the other ofthe parallel valley ofthe River Mole. As the great end 
to which inquiry is now tending is that ‘past physi- 
cal “ which (Stanek panes ie, and 
it on tl it 
cor dla yiholy dependent on the accuracy with 


be as cause and a 

Mr. in therefore observes, “* Of the fossil or diluvial wood and 
beneath] the gravel-beds of Surrey, 
R. Murchison* (on the authority 
mo terrestrial oe ; She 
sera [subsequent to the comple- 
of denudation 7}, I cannot say that they do not 
Tat I bare looked into many gravel-pts there, and in the cor- 
ling districts under the South Downs, and I have never seen 
in drift which was not of the most modern description, such 
‘till: have been called mere ‘alluvium.’ rbonized 
trees are to be found in all the bogs and swamps, especially 
luyium of the river-courses, as noticed in my early memoir on 
Sussex. On the banks of the Mole and the Wey, and of 
their affluents, I doubt not such prostrate and uprooted trees may be 

detected ;—they are post-diluvial.” 
"The * diluvial ” has ceased to be a definite geological for 
the last ten years or more ; and it may seem to some that it was not 
notice such objections, more particularl; "y as they were 
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necessary to 
iM ‘such other itations as that “ beach 
ere 
The 
formed 
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ition that the terrestrial surfaces referred to traly 
of the most modern or present period was altogether 
unnecessary, inasmuch as these peaty and ral eocotatteiats 
Sede istingsizbsd + from the cider Gnes both by position and ‘in 
the different assemblage of animal remains. 
* Quart. Journ, Geol, Soc. vol. viii p. 375, &e. +f Ibid. vol. vi. p. 261. 
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* Quart. Journ. Geol. Soe. vol. vit. p. 278. 
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geologists that these Westeregeln sands are still older; but we shall 
return to this point hereafter. Iwill here merely observe that the 
LA i agi eel dep carer 
of Westeregeln overlie a Brown-coal formation, Iya 
os tes a much older date than those of the Wetterau or the 


ee Trica the flowing poe) nnn 
to the 

of Hesse Cassel. 
Co ieee oh 


3. Conelading remarks on a chemoonieel oa conneetion of some of 
the tertiary formations of the north of Germany. 


I. Texrrary Beps or Hesse Casseu. 


eee ct Hee Cons Har Lae 
deseribed by German see a Pa Tar of the 
aes | 


Frat ms Sar ine eaveneecs Stas 
‘north of Germany, The numerous volcanic outbursts and basaltic 
Knolls which i 


‘one, of the most of the country, not only 
‘the ner of the region, but in the 
former | elastic forces which have affected the of 
the underlying sedimentary . These basaltic rocks are some- 


Snes fa spre th ives out in vast tabular masses over 
Brown-coal beds, to which they form a kind of 
as is seen in the Habichts Wald near Cassel, the Hirschberg, 
he Meissner. In most cases, however, the basalt occurs in 
s or in isolated knolls, over the face of the country from 
on the Maine to J, and even heyond to the neigh- 
of Gittingen and Carlshafen on the Weser. 

Tollorie Sections observed in the vicinity of Cassel will best 

n the manner of the occurrence of these tertiary beds :— 


ns at Habichts Wald and Withelmshihe. 


jough, generally speaking, the Bunter Sandstein and the Mus- 
Sera aera. the tertiary, beds, have eed bat’ 
Emerecraebelsall: plone which, urs the beud.oe de 

el ‘the Habichts Wald. A ridge of Muschelkalk extends in 
the Tine of strike from E. to W., from Cassel to the north of 
a low range of hills. The beds dip due 

oe ‘or 8°; while the Bunter Sandstein which occurs further 
ie conformably under the Muschelkalk. This ridge is 


Pieler omen y der tertiiir Versteinerungen des nordwestlichen 


traversed at right, 
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to the strike and almost vertical 
-of basalt, which 
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beds 


ions of tabular horizontal: 
the Maschellal 
‘Over the Muschelkalk oceur in 
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ascending order:—1. Alternating: 

oes 

resting immediately on the secondary rocks. In_one of these lower 
beds of sand are thin bands of sandstone, 
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‘The peculiar feature of this section is the occurrence of two thin 
‘beds containing freshwater shells above the second coal-bed. They 
are found in a fine, unctuous, nearly white clay, above the 
eee ray oe, 108 mex species ot Pa 
dina or Bithynia, a small Planorbis, and one or two species of small 
bivalves belonging to the genus Cyclas or Cy . At least these 
were all which the rainy and muddy state of the weather allowed us 
to obtain. 
‘The whole Brown-coal formation of the Hirschberg, with its asso- 
cinted clays, and probably that of the Meissner, thus appears to have 
been a freshwater basin or lagoon, surrounded by Buuter Sandstein, 
with a or reef of Muschelkalk passig Ci the centre, 
Here T was struck, as on the jichts Wald, with the ap- 
anomalous fact of the coul-measures dipping towards and 
under the basaltic nucleus of the hill, although in both cases the 
basalt must be of a ite atc it a tealion Ge otro 
have been to give the coal-beds a contrary or qui 
inclination. ear ths vareheroan cone ix Stile gs 
he occurs, I was anxious to ascertain a ; cause of 
appearance : several explanations suggested t ives to me, 
‘would not stand the test of inquiry, until « hint from our 
Mr. William Hopkins, our best authority in dyna- 
‘mical r an explanation, which, if not the sole cause, 
mist itted as one of the most likely partial causes of this 


Me Brows-cosl beds of the north of Germany have evidently been 

subjected to a very considerable amount of alternate elevation and 
depression accompanied by lateral pressure. ‘The consequence of this 
has been, where they have not been completely broken off, to cause 
‘agreat amount of undulation in the beds themselves. Where this 
took place, the natural result would be to cause fissures or i 
SAE Us bed cher from Alors or from below, accordingly axithe 
ee aed upwards eee eee 
a trough. 2, p. 154. 
In the paar: fig. 2, if the undulation of the beds 
eel ty iatoed prec, a fissure would naturally take place at 
ipo a oe re east a in the upper part When 
ae ens cnlbrst took +, the fissure 6 
at once ‘an easy outlet for the liquid matter which then 
filled up the hollow ¢ ¢, This may have taken place when the 
whole region under water. When the action of tidal waves 
‘or other atmospheric causes afterwards denuded the surrounding 
at Ria ic capping protected the underlying beds, and, as 
the have aie away as far as the line ¢ ¢, 
there remain only the hill with its basaltic capping, ed, and 
the Brown-coal beds cropping out at fon the slope  ¢, and dipping 
a L 
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Fig. 2—Ideal Section of the Hirschberg. 
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January 17, 1855, 
“The following communication was read :— 
On the Vencricavand Mynimioxat Lasaxarton of the Prvnany 
- ‘Rocks. By Evan Horxins, Esq., F.G.8. 
[Abstract] 
“wide regions in several parts of the world as 


geological structure the phmenomena of sueressive 
See coe ea 


and haying a meridional strike. SEER ed toma 
was by several extensive and highly finished 
some of them traversing several hundred miles, made from the 
wuthor’s own observation in A 
‘The section across the Andes*, for instance, exhibited 
Ste tania co samecion 
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their undergoing verti leay or lamination 
IReibssi Gcation becont fy obliterated. Even 


ring gradually Even com- 
ee et on the of the schistose rocks have 
observed by the author to be ee ee 


* Sce also Quart. Journ. Geol. Soc. vol. vi. p. 364, and Pl. 31. 
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overlies U Silurian, and to which he 

Se ee 
‘none in it) to a cont 

or ii action, which caused a pa the tufaccous matter 

ower Davonian is composed. ‘The higher parte become 


iad auctber Between the atigitie amd. the felspathi 
Pile is further stated, that there is n0 alicfcation of the 


being : Netins thc trons ‘into marble, 
‘Some | see acne are Tern touched upon, 
among which it is said that the veins proceeding from granite appear 
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masses of those eruptive rocks (whether grouped 

or prs which bre been emitted subsequently to 

Red Sandstone. Hence it is, that in the 

of Christiania only is there to be seen a full and symmetrical 

of all the strata; the eruptive rocks merely 

themselves in ap as dykes and bosses of protrusion, 
uperjacent sheets 





— 


by 


PROCEEDINGS OF THE GEOLOGICAL socreTy, [Jan. 31, 


a AT (Hu Ua a 
Hue TEE ea et 
all He tie Tai i HEI iz, 
ean (lithe wile a a 
eg isi elects 
ce iL i 
Cn 





E 


1855.) PORBES—FOLIATION OF ROCKS. 167 


fotki of ttehly near Christiansand, in Norway, the 
white limestone in schist was found 
ee petel et tis apparent lines at bedding Coste, 1). It 


Fig. 1.—Section of foliated limestone and gneiss at Jeegersbory, 
‘near (See also page 173.) 


. ¢, Augitic limestone. 
Jf. Mieaceous limestone, 


found very difficult to prove satisfactorily 
Tine of foliation coincides with that of bedding ; asin many 


in Norway, there are rarely any normal stra- 
ale ana ane Paaiies? aa, to render] eration perfectly 
seems, however, to consider the eases where the folintion 


does not agree with the stratification as exceptional, and mentions *, 
with this im HAIRS Ba ae wcne, be a oherepad in 


a thick characteristic gueiss situated 
eae mica and gneiss struc~ 
pe Serer nc ere tah ae 


sae 
ion of the beds during the time foliation ogcurred,—or, lastly, 
or approach of igneous rocks. 
+ Norske Mag, for Naturvidenskab, New Series, vol. p. 70. 
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— CLS eae ei anadetins Sona cy gre: 
i more foliated or crystalline such roseibasnenncae 
perfectly do we find the cleavage-planes 


recognizabl 4 x 
not in any mineralogically different from the state 
-were in when origi deposited asa sediment, In fact they 
further a consolidated mnd, in which a lamellar 

=a eres mechanical action ; and the 
a they pis arr isoe: soniasre gee 
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Baqi iecmes to chentavenad parallel ther. 
are to one another ; 
and several of this have come my 
observation. 

3.) ly the foliation of the mica- 
aaa is paral 


to the ree the elay- 
ts the dt ang vey dipping 
'N. at various angles from 10° to 50°. ‘The line of bedding cannot be 
‘but seems probably to be in the line of clea 

“alg thre yur ae ceaagest beerred 

y there quarried a clear ‘strike of — 
S.W,, und dip of 70° 8. ; ths stratification beng “ancietaa, A 
Heloise oe, mica-schist appeared (the points of contact 
were hidden by the soil), and the strike was to be 65° N.B.— 
S.W., with a dip of 60° to S.; which may be regarded as nearly 
(Case). the tri at Luss we have also instances of 
the cleavage-lines coming in contact with quartz-veins, 


“ts daeribed by airs She +5 but I found that, where these 
es ie ends of the cleavage-planes bent, 


Saniboth insets and the quartz, Loe erie quite pipes of 
the dare though ith an in to the curves of the 
yeins themselves, which are very irregular. The quarts itself is 
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sometimes folinted by the chlorite, so as to resemble # green mineral. 
‘The annexed diagram, fig. 2, will give an idea of these conditions. 
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(Cas pate Paseea Tiere east of the de- 
cand illustrated by fig. 4, p. 172, we have a bed of li 
Peat 7 
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interesting, and important also in an economical point of view; but 

they cannot be by it within the limits of this communication: T 
*, at a future period to bring some observations on the 
the Society. 
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T think, due to the entrance of the 


eee 
of ‘granitic gneiss, which seems in this case to be nothing more 
gneiss into which granite has infiltrated from ‘masses 
tock, not seen in the section, but which are in the immediate 


a illustration of this; as also fig. 1 
en 


represents a similar case at Pusaasen near 
have a granite-vein (A) about 3 feet thick, 
‘2) into crystalline limestone (c) similar to 
and foliated by augite, seapolite, and mica ; 
ite (B), the gneiss (4) is more calearcous 
is of the ordinary character, and does not 
. ‘The strike is E. and W., and the dip 25° 
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Deercmrturstrs of GT uns roler to fig 10, which Keilhau 
Fig. 10.—Section of the gneiss in the Island of Jomfruland, 
Norway. 





It represents an appenr- 
sin gsm no of Jomfraland. 
‘we have a vein of hornblendie character running across the 
gneiss, and disturbed by the fault AB, which throws it downwards. 
‘On examining the lines of foliation, it will now be found that those 


formation and subsequent dislocation of the hornblende vein ; 
‘we cannot suppose that the mass could have been 
a ee re ae oe Sati ee 
17, ive the fault Se andi apees 
seen sel ¢ origin of w! t 

vane ‘or simultaneous with ered tie 








¢, p, and & do not effect this at all. 
r, the rock had been in a semifused state when foliation 
‘or when the granite-vein was injected, we should haye 
* Nomke Magazin for Naturvidenskab, vol. ii. p. 175. 
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pieces subjected to heat were, however, always more or less broken 
* it ‘from expansion and contraction 

the mass. To obviate this, it seemed necessary to have the auxi- 





hich 
protected them from the action of the air, whilst 

iene tne tty yee ced os crane of frre 
‘metal above them. pressure varied as ‘SUID 

was filled Ieee oe wei of oth th re 
‘was of average density 3, and the latter 5, and as the depth was 
about 3 feet, we might have a of from 7 to 12 Ibs. per inch. 


are so far q 
hg pen slabs of an impure, rather micaceous clay-slate, 
about Peter hatin ook hot besa tes the oe 
eumstances, to the action of heat continued for some months, but 
| Hever was so intense as to cause fusion or even softening, as 
the even if they had been broken up, retained their original 
outward form and sharp edges. From the and the unequal 
distribution of the superincumbent weight, they were very frequently, 


it could have occurred. In all cases, however, 
where'a softening had taken place, the result was spoiled, and the 
foliated arrangement, which is otherwise so distinet, would be more 


or less obliterated or totally destroyed. 
From the specimens now shown to the Society it will be seen that 
‘is unrecognizable, and that we have a rock of a 
white | feldspathic) ground, with specks of a black mineral 


[with a distinct foliated structure. The appearances here 


on ti these o ts ‘ith tone, ie 
«Sr fie oer ee gieey rere 
axes and saws), T formed the bottom of a furnace of cubes of this 


similar 
their external form and their edges precisely as at first ; even 
the axe-marks ean be upon them. 
On fracture, however, it is seen that in they have all the 
‘outward appearance of the chlorite found at Brevigstrand in Norway ; 


| 
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with a view to the 
I found that 
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‘The 
perfect 


power. 
* Norke Mag. f Natury. ol. i p. 372. 
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show themselves in the same form, but have likewise 
— Bienes om a 
yall oe eee capes fa Naxwayr ahaa slong nica 
hexagonal rings of the ‘and i 


single interior 
‘the matrix, Crystals of ite from the Canary 
to arrange themselves the on of the 
eee oe incase might be cited that are tess quite 


‘T have now only to notice some points fing the chemical 
Barts ae tr faleea rocks, an oom with the other truly 


“is by some ence ier at pede he 
geet eats toon Zxmed sham rocks similar to the 
without supposing that some ingredients must 
Oo Sp epee eae ahs 

‘Thus the amount of alkali has supposed much » On 
es ir oo te mous tucks 
Hunt's and upper Silurian rocks, and athers, 
TeeSAM a toon fast whim wo oubiract tho organic matter and other 
ee carbonic acid, &e., sa leebere pind er 

difference than that usuall; found in different series of the 

rocks. In fuet, many of of these éont eels Na he ot 
off makes hornblende schist to ‘only 1°45 per cent. of 
Pfettat et aibahs tok oictietoe Gertie runey 
ape 167 per ent. of alkali; but, considering that the quartey 
fesse gootalay so arach leas, w not be more 
Mee tel athe feeciinnoce seats” ice Hient foond ka the 
a eae 0b ana 8D pat cea 


: (ease) of Norway, Kjeruif has found* between 
5S and 6 per cent., and some of the slates analysed by Bischoff gave 
Beeecies ae wither Pselrons ce: not tice mestiona 

y therefore, there is no necessity for supposing with Forch- 
hammer that the alkali in the foliat eae od from the 
‘vapours of potash and soda exhaled from the melted granite. ‘This 
ey Pate that I think it ought oy to be ac- 
‘we can find no more moderate doctrine. It seems to me 

that, if there really was a deficiency of alkali (which 
the strata before being josed, or rather foli- 
(as Forchhammer especially alludes to the Norwegian 
rocks), we should rather seek to account for its subsequent presence 
supposition that these strata have been changed whilst sub- 
econ oe ener SO canteen dacs 

‘is consistent ‘also with the known upheaval of the land in 


b ide ‘ification of the limestones 
as they approach the crystalline rocks, I have analysed several ; 
* Norske Mag. f, Naturvid. vol. viii 
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ina in the rocks, whether of cleavage, of stratifica- 

at those lines 
fart ee nes ofering 


ee ee lets wes of Neca: Sie aeetaly 
‘strata, 





Pereeeeeenre, Ebert bat. bo a that i repre 
= ean isa eloey bare hope 
gee crtey cf eon, oes ber hermay 


Boe yb iro ew len ly set forth 


Fenavany 16, 1855. 


Re fl 
i er ellie [For Reports and Address, see the 


Fesrvary 21, 1855. 
Edward Hull, Esq., A.B., was elected a Fellow. 
The following communication was read ;— 
On the Occurrence of Ancuuan, Susancuiax, Pouisuen, 
and Sreiarep Fragments and Boutpers in the Permian 
Breccia of Sunorsuine, Woncestersuiee, Se. ; and on the 


x Existexce of Guacrens and Icrnenos in the 
Penaian Evocu. By Anprew C, Ramsay, F.RS., F.G.8, 


Tatroduction.—The sedimentary strata which contain the 
Eerttong te ier por of tet wich hs 


true geologi homo ot whe i anes fiat eoplane by 
Professor faistnitnesd tenis “On the 
relations and internal structure of the Magnesian Limestone and the 
Sacro He New Bi Eanustono acres,” bo. It is of the 
last-named division of this series that they probably form a part. 
eae cabins of this mele soareely 26 juires me 
enter upon points connected with descriptive than 
ihe to explain the true position of the Breceias alluded 
epee sai peti rabeesuently given, having that object 
should therefore be considered chiefly as explanatory 
cf tie ankles of the Permian end Buota 
aap he Porcine rocks kiting the onl fells of 














in Sir Murchison's Map, published in 1839*. They are 
Me sieced ec tinter Bact Gatictc vi suboritite casvoors 


napa ; and their lower boundary he defined by the outcrop 
of the Coal, while the upper he shaded off into the New Red or Trias 
* Silurian System," 
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fwher, 42 connexion with my duties on the Geological Survey, T 
Ie i 8p a ks Envi eat efaranris 
the ae ee 


and gradually dawned 
ee ivi ru enced n dscey af 
announcing what (if true) a 
siderable value. Though I was unaware of the circumstance at the 
time, it. ee ee 
ice in syria Tn the 
of tbe isle of (1848), p. ce in pierre the con- 
lamer Old Red Sandstone, Mr. oe compares it to * a. 
consolidated ancient boulder-clay formation,” and continues, Was 
80, that those strange trilobitic-looking fishes of that rera (the 
Prerichthye and Cephalaspis) had to endure the buffeting 
aera eicees arcu the rack: of tomdoes sad Oe 
‘of bergs? These are questions which we may perhaps venture 
Bemtiierars tia st prosct Fe kar 9 peas till we know 
feat we know of the history of the 


Ina iblished in the Quarterly Journal of the Geological 
Society Febroay 1850, pp. 96 ‘nd 97, Mi. R. Godwin-Austen observes 
that “the great blocks of of the middle beds of the New 
Red series in the West of 2d ES 

‘no great mo" power, Tequire some sucl it as 
that ir cet fir thelr posit" In the following 
‘observations 1 hope to carry this subject considerably further, and to 
show, not only there were iccbergs of Permian date, but also 

to indicate the district whence the glaciers descended that gave 

pechergs birth. 


Geological Description of the Localities of the Breccia; 
eye acon ant charecier 4 Coal ede of Nov aad 
Staffordshire, Tamworth, Coalbrook Dale, and the Forest of 

are partly bordered by Permian rocks which lie unconformably 
‘Coal-measures, and in most places ois covered there fields, 

‘but have been partially removed darateticn, Patches of Permian 
strata also rest very unconformably on the Silurian rocks of the Ab- 


‘and Malvern Hills. 

Bunter or New Red Sandstone which forms the base of the 
sa; ban een cried by the Survey into four subforma- 

, some of which are absent. ‘The best and most 


ioc in the country between Bridgenorth and’ Patting- 
Minevecioa ther work inte Le ae . 


* Virst made out and deseribed by Mr, Hull. 
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searched, no fossils have been discovered in these beds except 
and of the bark of the stem of a tree, about two 
Prete beeen 
summer Ir. and m in i icareous 
rate x! in fig. 2) near Four Ashes. ‘The pebbles of 

are mostly well-waterworn, but some of them are sub- 


i 
Z 
i 
: 
i 
: 


on the north-east ; and in the sume district occur 


Some of the other pebbles may have come from the 
Rieti ier the Longin ut slot Ghncs way Gare bees 
true Breccia is from the calcareous erate by 
Wilites ee rowtnlteoes conics Sal mas The tees 


a 
r 8 
i 


Hs 
i 
u 
+ 
: 
i 
i 
zt 


of mi schist, micaceous sandstone, quartz-rock, 
it, green sandy slate (ane of them polished 
seratched), bl te, altered slate, greenstone, felstone, fel- 
tic ash, and reddish syenite, The last is doubtful. A nodule 
was also observed, and a few quartz-pebbles. None of 
Gor8 poeies Naar ease cighton rocks 
majority of these in the immediate ‘hood ; 
ae the chert, syenite, and ironstone-nodule, 
lithologically resemble the Cambrian sandstones and slates 
Lecgmyed, and the Lower Silurian Dg eae and 
‘at and east of the Stiper Stones. ¢ distance from 
Breccia to these parts of Shropshire ore Til 
eS 
it 


FLERSELLL 
fe 
ft ; 


rs 
e 


: 


: 
i 


twenty to thirty miles im a straight line ; an 
correct that any of the stones are derived from 
eee have travelled at least that distance, 

Sout! 


Staffordshire coal-field would be surrounded by Per- 
jian rocks, were it not that north of Cannock the pebble-beds (No. 3 
of the Bunter Section, fig. 1, p. 188) overlap and rest directly on the 
ASS Saker eo 
(3), white 3), an are fa 
tarsus In other places the Permian rocks abut fe 
or rest on the carboniferous strata, except at Kingswinford and Old- 


Hi 
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Fig. 3.—Section of the Permian rocks of Clent Hill. 
Ghent Ha, 











ln a 
(urine Mieey | 
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snd the Siri county et of the Stier Stones,” Thare we Haye 
numerous of and le grits, together with ril 
Tbaned lates near Shcve Sal in other parce Meateal fa srucate 


‘tioned in the list, The next nearest places where such ashes occur, 
Pembrokeshire and the remoter parts of North Wales ; but, for 
besides proximity, it is safer to hey were 


if 
if 
Eg 
; 


Stretton ‘hibary(Shrpie al Mn e phyes 
and and Montgomeryshire), from 
Cataces dieant covsten of booker Meda ci tad Gorraarier 
‘The summit of the hill ikley Beeches is crowned by an 
outlier of breccia; and it also forms a of about a mile 
and a half long a little to the west of a good section of 


E 
i 
— 
F 
F 
i 
i 
: 


leading pit. 

Bees Renes Bie oti towns ths top, Many of them consist 

limestone (Upper Caradoc of some geologists), and eal 

Seeing mendiome snl congonernts, wwe of them staining x dis 
meter of about two feet. I submitted a collection of the fossil 
pieces to Mr. Salter, who determined the following species :-— 


g 


ea 
oo Moceere pesca 
‘reticularis (very common), __Favosites alveolaris. 
trapezoidalis. Fen bon, 
‘depressa. racemase, 
|S hmscames and swall), ieee tees ‘sculy 
oblongus (rare Buoy var, sculptus. 
aa : iophors oytabaeforain 


Besides the blocks containing these fossils, the breccia includes 
of other 


fragments caleareous sandstones, ribboned slate like that 
near Shelve, quartz-rock, yyritie felspathic ash, felstone and 
greenstone, ‘the Silurian ee Eee conglo- 
merates, similar to those of the ynd, and yellow sandstone 
and black chert, the latter like that of the carboniferous limestone. 
‘The Upper Caradoc limestone and of calcareous sand- 
are peculiar, do not resemble the 


stone 

Caradoc beds of Walsall, Builth, Malvern, May Hill, or the Lickey ; 

bat; both lithologically and zoologically, they are like the equivalent 

‘trata that rest unconformably ou and ouce formed the beaches sur- 
the yynd and adjacent Lower Silurian rocks, where, 

in situ, they contain green and purple slaty fragments and pieces of 


He 


dtl 


Reh 
Panis 


and Lower brick-red Sandstone 


at Ware Hill. 
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pebble-beds 
Bunter and the Permian beds, with Breccia, 


on the east the Bunter 
‘are faulted against it. 


Fig. 5.—Seetion of the 
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Fig. 6.—Section of Coal-measures, Permian, and Bunter at 
— Stagbury Hill. 


w ‘Stagbury Hill, os 





Poult, 
1. Coal-measures. 2. Permian breecia. 3. Pebble-beds (Bunter). 


‘The brecciated fragments consist of felstone, felspathic ash, 

one-p with large ‘of fg, reson, rowed 
slate, le that of the 

Lael emerson Bea pisces oft Old Red San 


in it may be about a foot in diameter. 
‘A remarkable outlier of breecia forms Church Hill, about six miles 
west of , nearly halfway between Stourport and the Titter- 


‘The included angular stones are fine altered sandstones, grey and 
a ea pao ee neon 
greenstone porphyries, ash, 
and green slate, variegated and red maris, red felspathic 
limestone, and altered Lie canine 
‘unusually angular and broken, and i it-red. marl; 
Petareati than ta mit uf tha oor lovelies... Mat 
ibaeie thet secrutrcacd “remeibasos 2s faa Cantata 
‘Llandeilo flags with their inclnded igneous masses in 
and pana the Gases by thell Pope 
to Caradoc of the pee 


un 


Bin 
Hy in 


(8 


ha 


‘miles further south, this breccia sats Atha 
places on the Abberley and Woodbury Hills. cy tw patch 
rest unconformably on Upper Silurian shales and limestones ; 


Fig. 7.—Seetion at Woodbury Hill. 
w. ‘Woollvury Hill. z 
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the upper brick-red or variegated sandstone, at of about 25°. 
the Bunter and Permian beds south of 
Howlers Heath. 


ai 
i 


‘Howlers Heath, 
1 








4. White and brown sandstone, with bands of marl (Bunter). 3. Upper brick. 
Se a 2. Permian breccia. 1. Silurian rocks. 


merate, green: 

Sack end bios sete Shand slate, Silurian limestone, 
Gretone,faton,felstone-porphyry, and grate like that of the 
Hills, Some of the other fragments, such as the black slate 

and limestone, alike resemble Malvern and Shelve rocks; but the 
hhave the character common to the yynd rocks, from 

are distant about forty-seven miles. are generally 

Of ap reat sa, the large obser rarely exceeling 6 on 8 ahs 


The Breccias on one horizon ; and extent of the area which they 
have now described these Breecis as occuring inten 
iii, xine Bane mere minor pao of 
vce ats, occurring at int ere 

we ete ae a er 2.1) tn both vd In 


i tbe Uy ‘New Red Sandstone ; and, the lower brick-red. 


i otaeiarme Deiely gates Breceias 
(ig. 3, p. 190), Between and Clent Hills and the 


Lately traced by Mr. Howell. 3 
P 
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or - A well-rounded waterworn pebble is, in places, of 
Fare occurrence, The surfaces of a great maj of the pebbles 
agony oti cheno Sept bedotlegray 
eres eed, ene tar he eeae ‘when searched 
Bee teprists sete Sen unl des Cols TL 
‘or cross each other at various angles; while in others, 
see their remains, age and surfuce-decomposition have imy ther 
Sharpes ad ghee the rill of tbe stone, 
T have stated that (if lithological character be any guide) the 
fragments (with rare exceptional pieces) seem to have been derived 
from the conglomerates and green, grey, and purple Cambrian grits 
of the Longmynd, and from the paeeres slates, fel- 
stones, i¢ ashes, greenstones, and Upper Caradoc rocks of 
the eaeniry between the Longman Chirbary* ‘The south end 
of the Er eean eerie A panies, oe D Ubeere ea 
Emretpsfre fo, -five miles, Knville to thirty miles, 
and from thirty-five to forty-five miles distant 
ne es ee were 
so many angular and sul trans; so far; man; 
ei atietog attoct, anltome twor thre, or even fur fect fn ie- 
meter; the whole in places ing a ‘it of several hundred 
feetin thickness? Why also are they angular, and not well-rounded, 
like the pebbles of the conglomerate-beds of the Bunter Sand- 
stone ; and why have they flattened sides, and often polished and 
striated surfaces ? 


Fossils of the Permian : and Stratification of the Breccia. —There 
seems no special reason to doubt that the Permian beds of the mid- 
rare ari rete Uke the eagnesian [sserog Ste 
of Nottinghamshire, Yorkshire, of England ; although, 
except the remains of the tree near Enville, no native fossils have yet 
been discovered in them, either on the borders of Wales or on the 


Malvern Hills. There are, however, identical deposits lying between 
i and the neighbourhood of Tamworth, in which a few 
fossils were found. In this district these beds have heretofore been 
described us’ i ec Re Becutes Basten fy op potas, 64 Tay 
do not far below the true New Red or Keuper marl. error arose 
from the absence of the pebble-beds and the lower and upper brick- 
red sandstones of the Bunter Series (fig. 1, p. 188); and thus it 
ee re teerington and the country a little to the 
‘of Tamworth, the white and brown sandstones, s, fig. 1, p. 188 
ey a the New Red marl), rest directly on the 
sandstones and marls, which were thus naturally mistaken 
net A 
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in 1852, when I found of fendrom and 
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stones 
Jong marly and sandy layers and beds in the midst of the mass. 





Glacial origin of the Breceia—They were therefore deposited in 


water with considerable i eek ve ot han ee eee 
area. It is the stones were poured into: 
sea by rivers in the manner in which some 


= “s 
Ist, because the fragments, being Sried elect cata 
the Longmynd country, if the sea then washed its old shores, no 
© Prof. E. Porbes comidered it 1 be Calamiter Mengeotii? Mr, Salter thinks 
=f kta, C rlengalr C Dienpalori, Bree extention, He 
pie hereon eae 
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on their seaward after the manner of all far-transported 
river-gravels, many of the stones are somewhat flat, like 
slabs, and most of them have their edges but little rounded. Neither 


without Tt Wala aie and T think ingle 
it . Itis - ‘im le, 
that lope debra of ths Kn could be scouted oren'oe wide 32 





Ist. There is in proof, th ine of many of the aie 
tug sare wine OF strug eatinats) Pere) 


the stones 





of contrast, I exhibit some of the pebbles of the upper 
i This subformation has been traced over many 


hundreds of square miles, from Derby to the shores of the Mersey, 
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so great an elevation. ‘There is, therefore, at present 
no Hegre etre sha rlativeslerntinnr ofthe Longa 
Range and the eee ees ‘Tee~ 

breaking away from glaciers on that old shore and floating in 
Sata it must be recollected that in Britain great 
disturbances of the strata have taken place since Permian and 
es a tle sonia the Pein strat 
all anges 6° and 50°, so that their present relative elevations 

little clae to their ancient physical relations. A general 
fing paris of the county tothe amoaat of to ewes would 
taise the Stiper Stones from 1000 to 2000 feet higher above Abberley 
‘Hill and than they are at present; and 2° or 3° would 
double and this difference, and yet make no very sensible 
change in 


the relative slopes of the fiers Apart, however, from 
of mere tilting, there 
doar‘ pon the subject more directly, although I am not 


| 





in the Silurian rocks, a in Radnorshire, it 
Sree ces Sessler 
Stretton to Acton Burnell, from thence to sc evero, where it 


downthrow of about 2000 feet on the west near Hopesay, and between 
Weeecliog al the rocks from the Canirien to the New Rel 

ting all the rocks from the Cambrian to the New Red Sand- 

GUStaSist wey prauiSly nave: Ul ia threw fnoretesd xk 

Ree ttitas Datjseeming for the sake of srgament thet chk 

ar re, cae Permian period, oy 

annlling the fault, or in other words shifting up the Longmynd on 

the west to the amount of the throw, we obtain a configuration of the 

ey iach hesrslative levels of oon aad land maght havo been 

‘modified during the Permian epoch. 

naturally leads to another question, It will be remembered 

Aha the Cardo Hnstne (imedtelyuadrving the Wenlock ot 

RPE aan) tests directly sod uncraformatlyoo.the Laapuynd 

SEM eeal tha foexser mecvir * shower thn, wile the Caradocand 

U Usaha dps rales taker I 

and overlying Lower Silurian gradually sank and was en- 

ia thick costing of ll the Upper Saran rocks: and, sing 


: 


* Quart, Journ. Geol, Soc. vol. iv. p.206. 
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formed of 
Tone: Barca lees sud ravens pas ast aa 
get an to the date of the denudation 
masses Sorts these fa per Sc oe eee 


Unde eed es ony ae or during the 
Gbiceiosdhe anlerstag rocks wotld net hesas eoaemetey 
kgraded by the hay at the clcion 


(oy sernpieesreacancerpeemine bares as 
Bt engumety int teeth having daly Ct tooled, by rade 
to the argument, that, 

its circumference, down to a Siete even Ter- 

tap rs any this radiation affected the entire climate of the world, 
characters to its fauna and flora far down in 

ig 0 treat this subject in detail would lead to a disousfaa 
top leogthcoed nad aborsie to be introdnced saw subordinate 

Starman ts tron scant henlhcoaayt bors a Sa | 

of what seems to be an ancient boulder-clay as the question of 

fn ancient tropial uniformity of climate ‘stl frequently aaserted, 

if exnnot in this plano bol omitted. 

Regarding aleeozoic many paleontologists are 
Sp Tied there ut en proud chateres ee aceite 

character. This was certainly the opinion of our late In 
mented President, with whom I have often conversed on the subject. 
Further, the different assemblages of species in equivalent formations — 
in various localities, even in Silurian times, id seem to indicate 
that the laws of distribution were the same then as now. Neither 
has it ever appeared to me that the style of reasoning is at all con- 
clini his emer Cat, to: Geoculary Seco 9 
esa Se peel eS OF late tertiary date 
there was an age when every latitude from India to 
the wonttoen of the Aretie Gicle there any reason why at an 
earlier period Ammonites, Belemsnites, and great Sanrians’ should 
not have done the same?’ What applies to animals may apply to 
nuany plants; and if thi be insufficient, we have in the arguments 
enforced by Sir Charles Lyell res; different distributions of sea 
hey sclercaereermremerr 


* The difficulty in the case seems to the occurrence of | 
measure plants in places the Arce Ctl, in Beat Intend and he Grea 
[aed shove, the Iooee calelar stroceure of which pleats woald seem to indians 
Ler gheupeecanprenieanciarion petri 
Yet hare endured the Joog-connmed sadon of fret, Hoek Mamata 
tee peep The ole yl fa ways, 
obscure, end it ly probably a mized qucation, some of the elements of wich We 
Save ai vet go held fy a tay suey to She ated of a 


climates dependent tral heat, so fir from 
uly Long ground ‘One fogument may be addvoed sglna Ie, which seo As 
reteset funy lv to emigre 


between those of silver and copper, or about 1934°. 
internal heat as we descend to average 1 a overy 6 fet blew the rst 0 fee, 
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also Lyell’s * Elements,’ 
“Silurian System.” 


See 
See 
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midland part of the Permian strata, the Crag and Pleistocene beds 
‘are, as i 


sufficient], 

‘There is one poi Raat lasee Redness heat Ferrie infest 
with their strata and the Pleistocene drift deposits worthy 
of note, Boe tater foeallé are’mvath scattered und in wnat of he 
beds of rare occurrence. They are still more scarce in that part of 
the Permian series with which the breccias are associated. I have 
hat, in lke manne, this paucity of life may be connected 

with the glacial phsenomena of the Permian and the 
sce hat (a ataeg werd epee Forbes 
it also be connected with the great 
i “tat ba between Palscozoic and 

‘state 


ne 
oo 


= lis, in so far as it affects the Bunter 
7 that near Wribbenball i of the pebble-beds 
date) there are breccias resembling those of 
strata; and also near Astley, a little S.W. of 8 and 
at the base of the white sandstones isa 
same phenomenon, It is possible that these may 
edesencked, fran the wots of older Permian bree- 
when I examined them, I felt more disposed to attribute 
to direct glacial action, and now incline to connect them with 
from Mr. Austen's Memoir, in which he attri- 
of large blocks in the New Red Sandstone to 
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Pant I_—Lower Bens,—rur Lonnon Grourt. 
§ 1. Known foreign Equivalents. 
Iw a former paper: ba out the distinetive jand 
\ving on a previous occasion shown that there exists a close analogy 
. 
ie ep ira perry rey. eel sae Petes on 
sak Re cori dvtyon of the upper groups lo wnavoldahly defirved te 5 
t Journ, Geol. Soe. vol. x. p. 435. 


of Paris and London would not be perfectly clear without the addi- 

tional assistance of the Tertivies, which us they efford. a 

‘more closely allied \e series 

. SESS eo 

ison of the Belgian Tertiaries was, as far as the Lower divisions 
exact 


‘Tertiary beds, which, commencing immediately above the Chalk, are in 
cor oatmeal te acl Sandi ae by he 

ire grossier, and in Belgium by the Syef2me Brucellien of Du- 
mont. My object will be to show the more exact correlation of the 
strata beneath that zone, and to claim for the London Tertiaries, as 
‘a group, a distinct and independent position under that of that Paris 


a and the 
of M. Nyst; whilst the gy teen realy Saray Me 
eee ae Gmatite Dialog. nechpr pin |oieomderrparnlgl 
‘sections are much wanted, however, to facilitate the study of the 


Tn \ire grossier so well-marked and definite 
an horizon, that no difference of exists with reference to its 
Braxellien in are the equivalents 

Of the Precch erica and aford’ 


tertiary series 
stands i sufficient combined 
a Cg poor conto paleontological 


Géol. vol. ‘172; 1840, Mém. Soc. Géol. de Prance, 
1148, Hist: de Prog, de la Géok vol. kp. 388. 
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‘M. Graves* not only includes the * Sables Tae tRen 
Glaaorate grosire” (ohsch < 
tooo oa cae ek 
Meets ie prAreias one ppt ori) 
een reon 85, and 6 of D’Archiac. Archin ‘heat he deigose athe 





Calcnire grossier. 
M. Charles  WOrbigay, in his “Tableau Général” leo makes 
‘of these selene Ps eh er gore 






fana of all this Vaaisoay tems 
Betis decierrmery, formas of these six 


| Reading series,” and the “Thanet Sands.’ 
Tt is curious tad instructive to observe how, in each country, the 
ing of these lesser divisions of the Tertiary series has been 
Jocal conditions. This is probably right and necessary 

a local order of Jeet ‘it shows also 
phzenomena will short distances, the 
Telations which exist in nearly allied. and synchronous 

5 for it is on some actual predominating feature in the several 





‘that the various are based. Thus I have, from 
the recurrence of like characters and in the absence of 
evidence, the Lower Bagshot Sands to a 


peta wit the Bracklesham series; whilst, both from 
(a pael eea structure, the London clay is referred to a 


% Essai sur la Topographic Géognostque da Département de YOise, 1847, 
P 174; an excellent local work to which we shall have constantly to 


370. 
‘= Manuel 1852, p. 86 and 171, 
$ Neon Hesent de Paldontologic ct et de Géologie,” vol. mines 704, and 713, 
‘VOL, X1,—PaRT 1. 
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“Tits :'—that it synchronise with some of the older 
tensof teSableintreurs” (ot M.D Archiag=—a view in whith 
; 20 fares 








Bere ety Bao erp oi foce beneath hn London ce, 
ont th the London clay, 
IA Mie Ptacot Sends reappear with characters ana 
those which it near Canterbury. During a visit 

Se RE 





glaueoniferous, fine sands, semi-indurated ‘maris, with 
‘marine shells, These are precisely the characters the Thanet Sands 
Pact meron i see Pei ata 1802, ey 11 7UR0. 
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hhave assumed in East Kent ; at 
the lower beds are 
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unusually argillaceous, 


indie if 


Poel ta 
Ln, 


pao 


ih 


cee 


ul 
a 


Hide 


van ie 
Niven ise 
Fat Ay 
eee ae 
HHT el 
eit ata 

sauna 


P Ge 


f the few fess here name inline me to place them in 
a rather hi it it is quite it some of 
the 2 Sie patie aid peep of the 
Depart of the Alef tha the Loon but not 
iF as the next division of the Lower Sands, with which, 
owing to the want of distinctive characters, might naturally 
Ee Ha goescintad. | (Seo Pl. VIII, Dingrams, xtr'g andi) 


$4. Me Woolwich Sands+ (lower part of), and Sables de 
Bracheuz. 


auother portion ofthe French series, wll developed 

parts of the departments of the Oise, Aisne, and Mame, a difference 
aoe to go into this 
separately and in greater det allude to those 

Fl ere sone sais of which the wellknown sections sa 


‘Hébert. (eee cteal protieadl Penrpglc Be sara 
Baan usomion iar sed Sie Ler oben reba earwite 

1a bed of sand with Pectunculus, Nueula, Car- 

ti ee the ligaites, M. D’Archiae separates the Glauconie 
Meiers ponlt. o€ Deeartie\ ening tha, forme 
beneath the lignites, but placing the latter above them. The lower 
marine sands of the neighbourhood of Rheims and Laon have in 
c likewise been referred by M. D’Archiac to « position 
“the alk op nos cog eegsea 
by M. Hébert the lignites are placed 


places in another deposit, 
but of much interest from the peculiar of 
ater shells which it contains, viz. the os 
fase. of Bly. “Ae his bookie aaa 
‘upon a mass of remarl Ghennge white quartzose 
position of these various beds to the lignites was proved by 
@'Orbigny, but their exact geological relations were not 
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onie inférieure, 
Lv ‘M. Hébert refers both the marls and the sands to a 
a. 


Int rs he a cope ay 
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een ats coven aioe 
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It is more particularly in the lower part of this division, or that 


of it characterized by the Ostrea Bellovacina and 

hy seat he of marine forms occurs. 
fossils, , are characteristic, and sufficient to 
a with the fina of the sands of Bra- 
cheux. Itis to this part of the London Tertiaries that T would 
also refer marine sands of Laon, Rheims, and the sands 
ig as tarts of Kil In the first tele oh 
‘relation of these beds of sand to the lignites fluviatile is 
‘everywhere the both in France. In East Kent 


‘same 
form, as before said, the lower part of the which 
moore under the clays with Cyrene, Malenoptia, Palading Be 


and it is precisely in the same position that they occur in the Beauvais 

districts, for there also they clearly underlie beds of 
fluviatile aS Neither is there any discordance in the 
‘mineral characters. In East Kent the sands are quartzose, sometimes 
nearly white, and at others much mixed with green sand with a few 
flint . In the Beauvais district they also consist of a base of 

sand, more or less mixed with of sand, 
Rremtanty clvarsd is by the oxide of iron, and likewise 
containing some flint les ; they there merely exhibit in addition 
slight traces of carbonate of lime. As the range into Cham- 


‘become rather finer, the green particles fewer, and therefore 

often formed of a nearly pure white quartzose sand, 

“4 a ee washin, peocen ue 
accompanied the deposition of the Rilly travertin, wherever 

overlies the sands, In to these common mineral and \- 

features, there is a common physical feature maintained 

their range, one of no importance separately, but of some 


Pen emeines scantily seattered through these sands, af other. 
. in bands, chiefly at their base. (Diagram, str. ¢,/; n.) 
‘The fare dispersed, ns in the English series, in patches, and 
rarely form continuous or eae hands. The lists of or- 
jie remains given by M, 
t 
Woolwich Sands of East Kent, I should observe, 
in this these organic remains are far from 
worked out so fully as in France, for, with the exception of the col- 
io pate by Me Layton and ‘myself at Richborough, and by my- 
2 and Oakwell, no fossil-examination of these 
pes at_the same time their limited d ment under 
in England, and their peculiar mi characters, 


* Ope cit. p. 196. 
ia olve sr Tos Sables Terssresifiona du Bassin do Pasa” (Annales 
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remains agree with species found in the sands of Bracheux 
st cod anaes eerie eg 


> of the 
hvecteic tiie ote ron 
* is foh the ‘nineteen are 

in the above-named sands in France. 






trochiformis, Zam. 
var. By Mort mee: “ 
‘intermedia, Mell, — Matt 
Melania it Def. 
PeSteeers dw (O.engute,Deah-!) Nontiaspaforta, REG? 
} ee peoc ihn a pleat da ag 


Of the other twenty-three species, fourteen are new ; and, as there 
fmagtill mecy andetermined from he Brachenx and Rheins 
‘it remains to be seen many of these new forms may be 


‘more th examination. Ded 
fourteen eins ies are ofany iit of hy aig 
i of ‘ist nevertheless 








er 
snes fi ron how two groups in the 
‘and London tertiary districts. 


5. Middle beds of the Woolwich and Reading Series,—' 
bch aed and Lignites ; “ Lagnites du Soisaonaiee™ 


rapes area of the Woolwich 


nme iy toa ee 
marine sands of Bracheux and Rheims; but if I am ri 
these sands with the lower part of the Woolwich and 

series, then, as we have in this country throughout the 

‘with “C” attached in my former paper, As that list be readily 

ir here. Seo uart, Joure, Geol, Soe. vol, & 
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ble beds, in one place (Halla) 
'erithium*. 


and 
ee 
gives a section at Bonvillers, where 7 feet of well- 
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Hi 


HL 
t 


ll 
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served upon and pears well feunded. Tn the London district, the 

Shelly lays, sands, and pebble beds with ignites, of Black. 
frac ‘Lewisham contain forty-two spe- 
cies of mollusks, the following cighteen of which are also found in 
the lignites of the Oise und the Soissonnais :— 


Area depressa, Sow. ‘%Gerithium variable, Desh. 
*Cyrena cuneiformis, Fér. ‘*Melania inquinata, 

u Desh ‘ oellarodes, Desh” 
ssOatrea Beloraine, Desh ‘Nevitina consobrinay Fér 
— tenera, Sow. — 
‘Pectunoulus terebratularis, Lam. — 
ae Desh. a Sancepne eg icy 


fe levigatus, 
‘Those marked with an asterisk abound in both countries, 
OF the remnining twenty-two, the fllowing eight are met with in 
the Lower Sands of Bracheux or of Rheims :— 


‘the 
Cardi Plamsteadiente, Sov. Calyptraea trochiformis, Lam, 
intermedia, Mell Toalmicotatan, ‘Mell 
Pt fissuratum, Desh, Neritina vicina, Meil,? 
* Géol. du Département de la Somme, pp. 49, 33, & 47. 


+ There are other indications in M-Graves's monograph, as well as in that 
. Buteux, which would lend paaee ise eon ae ee 
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clays and lignites, or else accumulations of flint-pebbles, whilst 
inte Pencteccd ati ts hn varonans oc cabs ot 
( often disturbed, but hardly removed out of place, and 

in a driftclay, ‘These blocks occasionally contain casts 





contain sometimes detached and sometimes 

‘im bands ; these in fact seem to constitute one of the constant minor 

‘ston Beopbeiberttie" srmulatecs of Sat pebble 

ever, a w it accumulations t-pebble 

such as occur on Mout Soulard near Montdidier, at ate 

let, fa Da plear ote ont hte Dene, 

of the Olas end! the Somme, and alzo in parts of the Aisne, do all 
oped to the same zone as that which includes the fossiliferous sands 

and sandstones ;—whether rather these shingle beds do not belong to 

ose ‘We have, in id, at the base of the Woolwich 

and Reading series Pereemtbel ” accumulations of flint-pebbles 

(as for instance at and near )» mixed with: greensand, and 
sometimes associated with the Ostrea Bellovaci ib We 





and at Lewisham; whilst the upper subdivision 
steht ct i is 
pebbly. Diagram, str. ¢, ¢.. 
“Be in “eae mentions that the “Glauconie Steers ied 
often at Bracheux a bed of pebbl; 2} metres 
Bete taro may aed’ erate pus 
Malimmiasic beds ‘vith pebbles amongst the mottled clays of the 
jue ;"” whilst in other places, the fossiliferous san 
the Lignites pass into pebble beds and conglomerates. 
this agrees perfectly well with the structure of the Woolwich 
and Reading series, but beyond this we have in England another 


oy Seated ‘bed of the London ne Clay. This 

iSpy e eomposed of caine aap pg 
fossils, at other times it layer passing up 

‘a thin bed of fossiliferous sands. ‘This This irregular distribution I be- 


* An exact list of the species is wanti 
+ Quart: Jour. Geol. Soe. vol, x. p. 142. 
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‘of 

of con! mis physical Thus 1 have shown 
that when the pebble bed is absent atthe of the Woolwich and 
‘Reading series, it is almost impossible to draw the line between these 
sands and the Thanet Sands; and in support of that fact, I further 
‘instanced the case where in a clear cliff-section* even a drift-loam 
aed Senin Woodnies sins tn a seanner so imperceptible 

no 

M. 


ae ri ic remains afford evidence in¢ 
of jena, such evidence we here do 
Haak that gofficient stress has Teen laid on the desi 


$ Quart Journ, Geol Soo. vl p12, 
+ Bull, Soc, Géol. de France, 2 sé. sol. ii, p. 341. 
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gots ier fossils, it is principally the new 
Merge ir oe ee 
Further, to take the “ Lignites"* as subordinate to the * Glauconie 
inférieure.” From M, Graves's list of the shells ving to the 





ing at present so great as I believe it will be ultimatel , 
tie elas ieiportant, wd. fondshee-xa with oficient ‘een’ fer 
erence wecient: 


mentioned, » difference of opinion amongst the Brench geologists 

being as to whether this deposit should be grouped with the 
or with those abore it ‘The following table, showing the 

-and distribution of the Mollusks found in the Lits Coq 
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ae the relation between the Lits Coquilicrs 
eee etdh and She London Clay may seem, when viewed 
ae with regard ne only, yet it becomes patient that, when viewed 


Spe etree cee 
ieee un 29, Potion, French mud English zones in the 


BR ag casi Cy, Systime Fpresien Inférieur, or Glaixe 
Fpresien ; not Pipraseatea tthe Bovis Tetiary district. 
In following the Lits uilliers and the London Clay as they 
i tthe on evr hs on, su the tie 
‘ertiary district, there is no appearance of any suf- 
ae mineral character that would tend to assimilate them 
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eee sas Sato She Voaton lay xy; another at Hazebrouck reached 
‘of the London , 
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Signing tile pope T nd that sags ae instance in 
in beds 55 feet thick, which he refers to the “ Glaise 


Pl ‘andl the Num 

oi reg ‘sands Ottrea, Pecten, and Dentalvn. 
ck raha ademas Tin ceruny aot «group of fol 
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‘with the next underlying series. 

give an exact measurement of the lower beds 
take the total thickness of the beds above 
ii feet. 


sands, which are referred by M. Dumont and Sir 
Sables Ypresiens,” the Nummulites planulatus has 
it ae eee ree ae 





M. d’Archinc refers to his “Sables divers §.” 
_ We have thus had established at the hill of Cassel, by M. Elie de 
Beaumont and M. d’Archiac, a succession of strata corresponding in 
all these central beds with those of the Soissonnais in the Paris district ; 
‘whilst the later researches of M. Dumont and Sir Charles Lyell show 
that that series is underlaid by the London Clay. That the zone of 
the Cerithium giganteum and Nummulites tavigatus at Cassel repre- 

Caleaire grossier on one side, and on the other is correlated 
with the “ Systéme Bruxellien Bite USE estan 
the authority of these geologists, ‘The identification, 
however, of the zones of the “‘Lits Coquilliers” and “Sables divers” 
is attended with more uncertainty; for, although a few fossils, position, 
edlbstbaedl Herastnre all oczucide preteen Se ce 
must be admitted that the evidence of organic remains is of itself not 
very strong. Of the Cassel fossils belonging to these beds, we have 
‘0 positive list. It is possible, however, that the one given by Sir 
“FBG itaioy quote, on the authority of M. Nyt, 95 species of Mol 

‘on the authorit e 

nthe Gable Caeatares da Beuaslca™ (Syutime Brarllen, Dumont 
‘pat T do not feel quite sure whother his division is exactly the same as that of 
‘Sir Charles Lyell —whether it does not include the N. plawulatus zone (Abr. de 


‘the beds corresponding, according to M. Me with the “5S 
by ing Le iy “Sye 
ecaimiin e bs,ore ion of the seice would ‘be 124 Feet thick 


eit. J. 
(oF Sa So. Ol de Fr. vol. x. p. 182, 1839 (there termed “Sables inférieurs”). 
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also, which 
«a hetager pepe have diminished to 18, are, with 
‘in the 


sein thi Sia oieated.the Lowen Bogie Bela tataneatte 
‘ward as the hills near Southend, in Essex ; they also apparently exist 
in the Isle of this carries them about 60 miles from Bag- 


south-westward into Ham) i ‘thi 
f ipshire, they nearly same 
White Cliff Bay by the Stratum No. 5 (* Section,” Journ, Geol. Soe. 


some . 
Bay section, it would he difficult to say how much of the series should 
be included in this division. I should commence with the bed 7, over- 
iy a 80:30 18 
or eee: In that case, it would include the foliated clays of 
their beautiful group of plant-imy ions. Insome 


tiaceous clays and lignites above the sands last described in the Isle 
of Wight. Systime Paniselien of M. Dumont may possibly 


be placed on this level. 
Modoc hoe, vw in the. Bg district a series of 
ich in mineral character, superposition, and importance eorre- 
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that I would the central of 
Pes green eee Cassel (A 
_In consequence of this 


‘inférieurs"” (Quutcbielly of the Sables digers) of M. d'Archiac, 
or the “ Glauconie moyenne” of M. Graves ; Pea hasiaee 
‘on that of the “ Sables Ypresicns” and the Systéme Panisclien, and 

‘including possibly the lower part of the Brussels Sands+. 


$10. Conclusion. 


If the synchronism of the Bracklesham series with that of the 
“*Caleaire grossier”” be admitted, then the independence of the London 
Tertinries with to the former deposit will apply with equal 
foree to the Intter. For I have lately shown that the London series 
contains 485. of organic remains (plants excluded), and that 
i or 18 percent, of these pass upwards into (or throngh) 
series ; or taking the fossils of the two series together, 
aly 9H pariomt. comm ‘common to both. ‘There are al 


ais tothe ), and they form—the Fishes, 


i 


ta eapecially—a very charac- 

tenstic fauna. Waetigiatace of et origin shown by the 
fauna is Js filly corroborated by the physical evidence 

‘The large pr of species peculiar to the three lower divisions 

of M.d’ ascribes '«.well-mainteined: dipttaction Wetweea 


anes group, constituting an iny Cacpeted 
ESeitueiBorene’ period! pecfetly-w marked by its organic 
(aed visited the Bagshot district, and without hesitation 
omer Bgahows to the ‘Ypresies Sande, "Quart Journ. Geo, Soe 
alae equivalent of the “ Glauconia 
is series: e 
Me 40 fest of sltacous tends withoct fal, and poedbly enon the 
Fe Takada bee onc pe SiN ncd tate be of the Brawls 


Journ. Geol. Soc. vol. x. p. 435. 
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for some time. A subsequent extension of the sca to a short distance 
further south then led to the formation of the lower marine seals of 


deposits, in which fresh- or brackish-water areas the li and their 
associated shell-beds were accumulated. Aslight further subsidence 


‘ection in a straight line of not less than 200 miles,—conditions 
which also could hardly have obtained without a large river+, and 
therefore n large tract of adjacent dry land, unless possibly by the 
wear of a long line of coast. 

wider of the seas over the two countries is resumed at 
the period of the Lower Bagshot Sands. ‘The ehange seems to have 


| heen gentie|one. The waters recommenced their deposition over 
| the shingle and sands the Lignite and Plastic Clay series in 
[beeieeetitctctcane tee the Locston Caay in Kingland, srt dha 

change was ‘the result of some extensive subsidence to 


the south. Fornot only have the strata of this period a greater range 
Bees been fas abounding in more southern forms is 
now introduced, and ei arpears ta talrenie, rotenone Nese 
ots ermine: wc dts el orn he 
of this | ‘fer which so the middle portion of the 
ne or Paris part of Euro) 
species of SIA etch tal met en 2h Lowe 
> Coleg meen j, or had migrated to some adjacent 
district, reappear in the “Lits Coquilliers” ; but few of them had 
operetta 


+2 halen boreal batoe tale SR! 
‘of both of which tracts I believe to be subse- 


Ha nut te Hey Te ee tl 
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Geol. Soe. vol. xi. to face p. 240.] 
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‘these j 85 as. throw light on the order of sue- 
cession of 2 lifer ape a a 
Frontier, I have ventured to refer to them, 

eee mene eperoncls the Somos of the Shah from the Per- 


of latitude of Shiriz and Stileiminia (29° 36' and 35° 16! 


sian Gulf, or from pe liaaratieg eer ane 

)y-—he 

Bea rete of ts caste Zapros: ante ‘inbly meet 
exhibited in fig. 1. 


with portion of the seetion as 1 Panes 
ME eethec! he gscnce ens sine sedi contre tag 
sedimentary rocks in such a manner as to render their recoguition no 
mere eetore Ga eweienn to deserihe, ay 
complicated loy sections in the 

Eaaiae force ‘eho 





hve connected of 

present some interesting phenomena deposits 
PART L. 

Althongh contrary to the usual course, I the 


I. Recent Depostrs. 
1, Allveivm.—This term has usually, with regard to the Mesopo- 
tamian plains, been applied to the soil composing the basins of all the 
rivers falling into the Persian Gulf, and ae the 
Hills, on the east of the Tigris, to the Babr-{-Nedjef, on the 
west of the poe ‘The alluvial formations are, however, much 


‘more , and do not extend beyond a few miles eastward 
of the where they pass imperceptibly into the underlyi 
sands or fine gravels of the beds 2 of figs. 1 & 2, 0 


the Hamrine Hills are composed. ‘These older bets frequently 

dip tan male of 70, and gradually ome horizontal i the 
wostnar the salary oftheir general sapest with the 
GUIWAUDAG WES have clicdy been derived from their denuda. 
Son ener He very ea ko die the eset nit of es 
‘The alluvium may be cleirly divided into—(A.) fluviatile and 
PAL) Wa haviaileallartin| now Sn process of depositing, lslintied 
to'the banks of the rivers, with the adjoining marshes and canals. 


Tt consists of a stiff blue, or fine arenaceous grey clay, and fine sand 
or gravel. ‘These deposits are dried and cracked in every dizeetion 
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depots ent throngh bythe Ab--ZA in its courte from 
wit! 


the higher ranges to its j 
fhe ells a te ea 


the Kerkhah. ‘The section of 


extends N.W. of the Kerkhah ; but 


from a distance, it most 


streams, 


ere te see ten within the plain of Hershel, at 


the point where the 


iver Shirwiin 


from the of Semi- 


isis esiacotaly on (hs cdg of to ggpaterods rock 


eae 
Pebbles of ; 
1. Compact, blue, crystalline, 


7. White quartz, 


Seaizeh the wide of the Blmd Lnneatoa 


Character. 

Generally oval, or with the angles 
worn off, frequently 2 feet in 
diameter ; 43 per cent. 

Ditto ditto, but not quite so large ; 
38 per cent, 

Oval, 9 inches in length ; 5 per 
cent. 

The it 1 foot in diameter, 
cubical angles worn off; 5 per 
cent. 

} inch in diameter ; 5 per cent. 

Rounded, 3 inches in diameter ; 
4 per cent. 

Less than Lin. square ; 4 percent. 


North of Shuster I observed likewise a few angular and rounded 
of bitumen; but in no instance was there a 


ie ange Kidney-shupel.ealoarepus nodalet equ mat 


haying a large central cavity, 

Se trateatss ia of wo kinds |— 
1. Fine cherty sand. ' 
2. Caleareous yellow paste. 


ined with small crystals of 


Aa He 
He 
bi (hy te atl 

in ie its 
alee Hi 
aaa 


i 


Hl 
i 


4 
The two varieties, 


of 


In this series I include all the stratified deposits above the Num 
following beds in descending on 


mulitic limestone, to be hereafter desenbed. 
‘The series consists of the i 


sepesita of 
have traced this formation in a N.W. direction, from Kéizerdin to 


Jezirch-ibn-Omiir (Int. 29° 47! to 36" 


saliferous ; with vast 
Jexirch-ibn-Omar, it follows the line of the Taxrus, bearing 


. 


miles, How much further it extends 
j though 





( 
Uromia) forming distinct ranges of considerable elevation. It may 
probably be traced into the Caucasus. “4 
Considerable outliers of this formation extend in long lines of sand- 

eked gee bas EA 


Sri nn it near Behbehin, in lat. 30° 14’ N., the Zeitén 
ise into bold, rounded, and sometimes precipitous cliff, th 
which the Jerréhi River forces a passage into the plains of 


continuing about jg Syraaa int the dew and 


crossing 
perenne ne teks knows apie (Dam) st Abobo 
eects tas been ink en for the construction of an artificial 

the water of the river was diverted in ancient times 
original channel, for the purpose of irrigating the country 
midway between Ahwiz and Nibr Hashem, on the River 
the sindstone-bill called Jebel Manstir (Prospect Hill) is 


the west nk f the Kerkhab, the sandstone-range 
running in the same general direction, a few miles it 
when it again sinks into low undulations which cross the 
and T Rivers and joins the main chain west of Deh Liirdn, 

further northward, the outlier again strikes off 


oo 
Ft 


Hae 
ah 


at Ai, ps ces of Mel rises into the 

sper“ Hills (from the colour 

‘the sandstone). See figs. 1 & 2. een idla River 

(called Shirwin di its course through the mountains) between 

oP Ka Shehrebiin,—form the Bund across the 

is in lat. 35° 06’, just below the june~ 

of sik ah are lost to my knowledge in the deserts 
ee a Al Hadhe. 

been somewhat diffuse in tracing the geographical extent 


Tanges, beeause some doubis have been expreseed 
“to whether they are composed of rocks belonging to the same 


rom acti obvereto of al exept the Zin il (of which 
however there can be ie eee ot ata pay ‘they are com- 
Seen er seb irises of the gypsum-series, namely, 

gravel, and friable, red, calcareous sandstone ; ‘and that the penitent 


ie 


tinued into the deserts of the and it is probably 
gain in Syria. 

At Ali, the sacred shrine. 
banks i 


rise in the and which, from its 
attracts attention, It is a bed of loosely cemented 
crystals of 


‘on amorphous gypsum, and contains 
passes for half a mile the south-eastern extremity of the | 
wi erica isn how sabdiontovards oe WW etal eae 
horizon. 
at 


Ze 
a 
7 


i 
2 
Fi 
: 
i 
t 
hae 
i 
H 


A 
i 
AI 
i 


small 

of ant is 

eee a 
here x 


i 
: 
i 
i 
i 








om 


i a A | 
fe ee 
r iy HHH ua at in i ci 
PAE enh Hh te 
ie He a ae ele 
de 


BaHab! 
Le ail nie 


aot: 
— 


HHH 


LOFTUS—TURKO-PERSIAN FRONTIER, 259 


i 

; 
i 
Bee 
i 
ay 
site 


HH 
fa 
E 
Be 
1 

f 
u 
fr 


: 
a 
tl 
E 
iy 
He 
ries 
H 


3 
& 
5 


and 8.E. until lost in the distance, is a 
profitable sendstone-ri 
Kiar 2h Deno: Persea Goverment. seeping 





ap 


Tn the drction of Zahid, the series of eypeiferous depasis dix 


marls are a thick bed of cherty and quartzose gravel. 
A great ae HS cout TE- ia. vaae> throes up tue reece 
rocks to the Zobdb, and at the same time elevates the 


formably upon the almost vertical limestone which forms a series of 
o\ Daoherg peaks, facing the Kiih--Délébii on the north-east. 


order of ition is here obsérved as elsewhere on 
aad the Zigrea: the sandstones overlie the marls 5 


Dicfiil (Gigs. 3 & 4) exhibit the gypsum-series in less broken succes 
sion than it occurs further to the north-west. 
72 
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z ‘Upon the right bank of the Shtait the pebbles are large, and 

are cemented in a calcareous paste, with large ere of the lime: 
te 





id 
antiquity, conglomerate. 
in the bed of the stream are huge masses of the latter, which, from 
being undermined, have fallen from their position, The serdaubs in the 
town are excavated deep in the sandstone ; and some little attention is 
paid to iesghleectorsl rte nents, such as columns and pilasters. 
Spits Sisertandtone is here geoerally wed for building purposts 
bu wh expos othe atorpere i pel of in kes or rapily 
disintegrates. character pervades the whole of the gypsum- 
Section (fig. 4) from to Khorremibiid.—The road between 
va feel pa only a few miles to the N.W. of the 


Peete tacralst GUE wd nov seters rena ee 
Guieebe sirtscstion, ‘The saddleasis has, however, sank’ down; 


Paha er dane of rc 
over a sand- anc it particular 
of tificatic i ek airesrie At the Joint whats the Fiver ia 
the bunks are £50 feet high and afford 


1. Coarse pane rstengonrs with large boulders of nummulitie 


ef Ye vel and reddish calcareous sandstone, passing into 
Bec gar (et as quartz, mls 


‘ Dieiitea is maces Nes 2). 





ear expose, and vied distinet Ppeaees Rete the 
Bearene of ning rey ne which remained in situ, were 


| ps, which had 
Gisuea. Tice att the casts. 
the. ¢ Bedderhit Apt 


place to considerable deposits’ of aig and vandyke-coloured marls, 
hong they stil occur in connection with the eee aa 


® See Note A, at the end of this paper, p. 325, 
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‘From the Bedderhii to Kéilih { Hiza (about five miles) 
of sandstones and marls is continued; but from 
an alluvial plain of five miles is passed over to the 

iin is covered over with enormous limestone- 


ade 
BFE g 


i 
| 
Hu 
E 
ere 


: 
: 
i 
i 


slope of T examined the junction of these 
errs care: po. thers 


Of the gypsum to the limestone. ‘The beds of the former here retain 
the same earthy and cavernous structure throughout their total 


thickness, without any alteration in ap , 
Proceeding N.W. from the A’b { Za, we enter the trough formed 


ee 
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fo 
! 


DH 
o 
ue 
ul 


eS Pe ‘ing lime- 
sum-rocks, dividing josits in 
throwin, Genius Hoa oa 
the ranges whi bound the valley. The 
associated with variegated marls are thus 
at Bagh i Khin, on the western base of the 

over { Kedliin, the colours of the latter, red, blue, and 
almost rivaling the brightness of our own beautiful section at 
Bay. After ing from the Keiliin Mountain, the road 
fifteen miles crosses an extensive tract, known par excellence a8 
‘Chil, or Desert,—a succession of very much contorted sands, 


i 
: 
: 


if 


& 


wap ever dels eres and thes, eoted with pure white plaster 
derived from the gypsun, are excellent land-marks for 
‘To the Chdl succeeds a wide valley of elevation, bounded on the 
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The greatest heights at which these pte 
sree Hind Ma irda trooghtot toy Reval abo 
10 N., and at Kirrind. 

Section (fi he: dyn the the Valley of the Kerkhah-—In this locality, 
am ale about 6000 feet above the sea, a section across 
the trough exhibits « somewhat uncommon elevation of the gypsum- 


The Ute on the north-eastern side of the 
formed of two folds, Kith { Vayzinfyah and Kh i Biindr, whi Had is 
their elevation have detached a considerable patch of the deposits 

in the valley below. ‘This +h is much con- 

torted, spreads over the summit of the Kih i Biindr (the smaller 

range), and hangs dipping over the slope towards the valley, exposing 

So Ghar hare ahaha heres ei 

beds in in the valley take the arme dip, pas under 

tie alia of the Kerkhah, and again a resting on the 
epee ee bir Kith on the south-western side of the trough. 

ms (figs. 6 & 7) at Kirrind.—The plain of Kirrind 1s but a 

fee ee and therefore exhibits less contortion than 

‘in the: posits which oceupy it. ‘The town of Kirrind 

ig situated on the N.E. side of the plain, at the mouth of a highly 

i gorge in the limestone-range behind, which dips at an 

of 60° fowards the plain, Resting against this slope on either 
See cere, eee ee ee 
“mal 1e it of wi an eleva- 
Meer S00 Fa ahora the con sehr eta 

‘On the 8.B. section (fig. 7) the beds appear to have retained their 
original position to a certain extent, as they only dip at an angle of 
25° towards the N.E. They seem to have ipped Srey oe 


the surface of the limestone during its elevation, and 
aes their present position, 
« section (fig, 6) a much more violent action has 


; the beds furthest removed from the rock have a general 
eee it and towards the S.W., while those 
are first visible from under the limestone-debris, by which the 
cate, uty fred oe oe the a curve at their 
suterop as though th i formed a dome over the adjoining i layers to 
whole set of beds has been turned bodily 
es the newest overlapped by the lowest members of the series, 
—or whether the upper layers weré pressed downwards by the lime- 
stone,—there is no evidence to show, since the same order of succes- 
sion does not occur on both sections. 
For comparison, the various beds are enumerated as they oceur :— 
North-west Section (fig. 6 at their first 
emnntin tne tanks oes eer 
1. Pinkish plastic clay. 


2. Thin of mottled mncl with several species of fossils *. 
3, Blue marl, 


» Enumerated at p. 267. 





alll 
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other observed in this peculiar formation, inasmuch as they con- 
fad foils (wakchcare nowever netrly all n the form of casts): 
In the bed No. 2 of the N.W. Section we have 


‘The jaw and teeth of | Natica. Lucina. 
2 Mytilus ? Nuoula ? 

Remains of Crustaceans. Astarte, 2 sp. Chama. 
Balanns. Modiola. Several Hivalves ; genera 
Murex. Pholas? ‘undetermined. 

In beds Nos, 2 and 4 of the S.E, Section are 
*RemainsofCrustaccans. —_* Astarte, + Mytilus? 
*Balanus. *Locina. *Anomia. 

Flustra, Cardinin, Several Bivalves ; generu 
*Natiea. Cardita. ‘undetermined, 

Corithium. Pinna. Serpula. 

Oliva, Area, 2 sp. “Astrea, 

Calyptriea, 


Note.—The species marked (*) are identical with those from the former 
of 
i 


‘The outerop of the beds immediately in juxtaposition with the 
limestone is, a8 1 have said, entirely concealed by limestone-debris, 
so that Iam unable to state if any fossils are common to the two 
formations. In the first visible stratum of the limestone the fossils 
are perfectly distinct from those of the newer marls, and consist of 
Nummulites Biaritzensis and microscopic forms peculiar to the Num- 


mulitic formation. 

0 SEIT ell eden i 
fing like a mm the nummulitic to 

toa eapatoes soarls is at the summit of the Tauk { 

Gfrrah Pass, on the from the mountainous region of Persia to 


descending section is there presented :— 
1, A succession of calcareous and yariegated marls, with thin 
beds of fine sandstone at intervals ; the last most 
abundant in the upper part of the series. ‘These beds are 


of a 
IF Yellow exlonreous tar filed with w erentiated Ortrao, and 
a small Anomia 2 





the fossiliferous beds above described at Kirrind . 
5, Hard compact limestone, filled with exceedingly small 
of red chert; of considerable thickness, and containing 

' small Nummulites Biaritzensis. 


‘This to be complete; but the ie remains 
ir chiraclvitio of the teparate bods in which they cocus, and de 
not pass into any others, 
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ee ey be nt conformuble to the sand- 

‘The arran of the gypsum-series of the grees, how= 

‘ever, with that of the Seseeas websiney Meda ch ry and 
the formations of Seinde, as by Captain Vicary +. 

Bituminous Produete.—Before quitting the subject of the gypsum- 

formation, it is necessary to say a few words on the bituinen- and 

ings which abound in its lowest deposits in connection 

a eee ai ais ey pepe esl atacics boc ated 

bit ings rise from the nummulitic limestone, but these are 


\-deposits, 

instances of fact are those of Hit, on the Lower Euphrates,—of 
on the Hamrine,—of Himim A'li, on the Tigris, near 
Nimriid,—of Hiimim A'li, near Zohitb,—those near Mendalf,—and 
further south, near Rim Hormézd. The only bitamen-springs which 
ae aa co clone etarning eres te tiy deh 
i the curious and ancient temple called Mesjid 
Siileimin and the Mountain of Asmért; these probably are the most 
copious of any. ‘They are situated in a wild and barren region of 
much-contorted and highly elevated ridges of sandstones, annie 
a ey ‘Their imm source is in a narrow ravine between lofty 
ofthe earthy and exverons of the last-named. tock, 
Tari tho ata ipping in every possible direction, and farnishin, 

of sulphur, which is ‘sold in the bazaars of Dizfil. 


the surface 
of the stream, tad are conteyed to an artificial dam. Whea the dan 





2, when cold, is bitumen prepared for use. ‘The Sejids (or 
of Mahomed) atShiister enjoy the sole right and privilege 
of making bitumen here. 
‘The slime floating on the surface, or settling on the white 
banks and detached blocks, produces a curious and st 
ontast. ‘The water eontainea great quantity of sulphur insolation, 
which is deposited along the of tia eons, ‘na. jo elect 
‘The stench of sulphur in the ravine is almost unbearable. From 
these springs are collected annually about 2000 mauns (or 12,000 tbs. 
* See note—Ep. 
See Quart. Journ. Geol, Soc. vol, iii, p. 331, &e. 
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its Smenainby i 


= S: the A'b f Sér (“4 


sn is the 


of villanous 


or ipbrens 


‘water, whether 7 
‘sing among the gypseous deposits of that region. 


HIE 


te 





alent oor tslea wie from the broken 
Bathe corpmen ot Dand Tosele te Na 
in a semi-oval snout, considerably beyond the 


eats tet Time wees 
natural fortresses which exist in Persia; and, from its 
tion, it was chosen by the weak and unfortunate Yeadijird, 1] 
ofthe Susann ings, eon to makes nl Sta pit he 
Moslem invaders. 
distant outline of these ranges is straight and uniform, some- 
mare ne irae but never rising into lofty and 


Turkey 
those in the apenas dually. m higher and 
higher, step batons thay ware desvibedby the aig ees ed 
the name of rapeeqictes ladders. Neer instances ne 

up the precipitous an escarpment, 

and are paved act ek eee but weeny th they are little better 
than goats’ orate and almost inj The surfaces of these 
mountains, which in tl distance look smooth and easy 

of ascent, are upon nearer acquaintance found to be covered with huge 
Blocks and BessTiokin pores of hard limestone, or a breceia with 
a yellow calcareous matrix. This breccia frequently coneeals the 
superposition of the pes eeeeeleer upon the skirts of the lime- 


From ee. base nl Cie sire eke above the sea dwarf Oaks 
that t luslly disappear; at 8000 
as a The nes Ceri rocks 


ly grows. attain an 
elevation of from 0000 12 10,000 feet. 
E the limestone assumes a warin ochreous 
tint; ‘ou frneture it is yellowish or grey. 
Tn close proximity to the igneous axis of the whole chain of the 
Frontier are highly ‘talline blue limestones, some of which are 
peaseatiedy. ai condition of the nummulitic limestone, the 


‘Tn consequence of the rarity of fossil remains throughout the whole 


* The ontline of the ranges as seen from Dizfil is represented in Section VILL. 
of the original Memoit—Ep, 


of a portion of the Mi h Mountain 
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7. Bh fawn-coloured Ti i 
eas le Newman rate (ol 
fina ine uperec ate i and broken shells of 


the following — 
Be of Nummulites, &., 
Stee pee 
Henle Sean 


ripen alan layers of fra- 
grey marl, 


ogitiee measurement, our camp on the gravel-conglomerate 
gaa feet below the summit-edge of the overhan, 

‘above section, therefore, saat be bs toan S000 Tae 

ri ge it aie gi titi of e 

aoe the nature of the cliff renders measurement quite 


From the presence of an Ostrea (sp. undet:) in the limestone 
ee cere te Ter) as before men- 

|, in connexion its, there is 
SB eticte ta tse bed Ne 2 en Seer sf noe quite Xe top 
Zunmalitic rocks. Te is jut possible chat it may repneeent 


(see Be kas tees Cobre needed Nil 
Sec eto casts, such as these, are always difficult to 


‘The bes Now. 7 and 8 were well exposed in the sides of w deep 
the basin of Mungerrah, 
which afterwards forces its way through a difficult gor sores tata ie 
Baléd-nid River. Large of this shell-conglomerate, literally 
composed of Nummulites perforata and N. exponens, with Alvcolina 
aubpyrenaica, lie in the channel of the stream a few miles below the 
agen as le faery larly developed somewhere in 
though Twas uot vo fortunate esto discover the 






‘outline of the mountains as seen from Diafiil* is repre- 
protuberance. Not having had an opportanity 
| See eee jositively to what forma- 
c ave seen fragments of 
which were said to have been picked up in crossing it. 
with the conformable dip of the overlying beds, leads 

on that it is cretaceous, 


| 


Ag 
iy ai 
a 





uy 
aE 


$4 
z 


|W. of Chiount 

the strat dipping 

the 

To the N.E, is a broken face of rock 
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probable that these marls: of the beds which 
Bat onthe north aide of Chéount psec ii few gt 
phe Seeded Ab (see fig. 8). 


‘Tt has been isly mentioned, that in the centre of the 


a depth of 100 feet. At the point where the gta issues from the 
and wi He tan ene aaa 

fay, wpon the righ a ee 

‘cause or other ae res places and fa Nate: 8 

the force of the coat ia pet of these 

blocks are com) of of Seutel pene with abundant 

casts of Partita: Pectin, won otter che The thet limestone 


Dceba chia a auitnonnts the prise abe ofthe Rett 


ao 


Nak ¢ ‘oah?) Kuih, the S.W. edge of the trough of Kirrind, ia 
a saddle of limestone, of the usual character 
(see fig. 9). Upon aces tock called Pal-i- 
Now, containing a large cavern with itie columns. At the 
mouth of the cave the i RNR eNom SR 

yellow, calcareous marl, containing Nim. perforata in 
Eertctattycutnoget tots Sepeaon see Cope 
its 
ape eee rte, Sait) febourcadpastce gaat 


Beeetestacees ton da, DArch., 
N. iss Dave (a'Nice spt 
ecm ste Ean fndebid er the deeraoaton 


pa 
_ Prom of Birt the natives brought me spe- 
cimens of NV, Biaritzensis, D'Arch. ; pt thy eel ot ne i 
‘spot from whence they were procured. 
Sain Cn) barn Kir ad oA. wait 
section of the Nammulitic rocks and of the under! 
sont Se Nm ak th neg el 
Pac eeine! place the rock behind the village dips at an 
5° towards the 8.W., and the edges of the several beds of 
Sisco oe iray be eel exe ‘within the gorge at the 
spring. The rock rises to the height of 1500 feet above 
but the total thickness of a vertical section of the beds, as 
cannot exeeed 800 feet. We here have 


9, sa.) Compact beds of white marble, very hard and sac- 


2.605 white marls, and limestone, 

(ae) Thin bed of Timestone aud red sandstone breccia. 

c% Thin bed of small rounded gravel of coloured chert, 
u2 
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Bi 6A) Misc hall of glow antiloah le ie 


6. “ami marl, eras sone 
Pe 


fore be of enormous i. descent to this stream, how- 
ever, it becomes of a sudden lingly friable; in some places it 
resembles the chalk of and at others its and 
fibrous stracture bo similar 10 krevertin, as to lead to the ballot Bt 


its having been deposited by springs highly charged with caleareous 
On crossing the A'b-f-Zimikiin we come upon 
raf a a marls, containing rounded chert-pebbles of various 


I was at first inclined to consider this marl as in 
en ene Ne ee a 

. 272). however, a geological horizon 
are ot Minion ipy ence, wick noasle bal ROD 
of che present setion, theee ved mars re about equiralent to 
the sandstones No. 9 of Tang-i-Khishow (p. 274). 
absence of fossils is here great loss. - 

Letra pian ijih*, on the left bank of the is 
baile on the marls, behind it rises the erag 
Kihb-{-Buzzihi, the base of which is of red marls, the sammit 


of grey, the No. 
Ga ‘ete ea of tein "Wi same as No. 7 





* The following section the red marta at this locality wonkd indicate 
No. 7, liad begun to operate ‘the deposition of the mazls, 
Limestone. 
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marls and fissile clays, similar to those east of f-Khi- 
py 274). = = 


From this point the country assumes a different aspect. 
‘The rich foliage of the oak ceases, and scarcely a blade of vegetation 
— The blue marls are under- 

has 

0. (45.) Cream-coloured limestone, splitting ap ia very thin 
layers; sometimes crystalline and sonorous, arenaceous, and 
traversed by veins of white and coloured quartz. 


Although fossils are entirely absent in this limestone, as well as in 
the overlying blue marls, there is crereaveioe: to believe that these 
are, from circumstances hereafter to be noticed, referable to 

the Cretaceous age, and are conformably overlaid by the Nummulitie 


‘Thus far across the section the whole of the beds have a constant 
dip to the $.W., at an angle of about 15° or 20°, but in advancing 
‘over the cream-coloured limestone the beds gradually become hori- 
Bare doreee ey beers aateens (seat. Ot e summit of a 
Repose css) the beds take an opposite dip, and to the N.E. 

blue marls, which rise in contortious up the slope of 


es aes eaphintoy Se loeta of Giwirsh from 


red marls of the latter rat being, however, catirely iets, hie 
limestone is fossiliferous, but so hard as to defy all attempts to 
extract its contents, and I was consequently unable to procure 
for comparison. Small Corals were abundant, with casts of shells 
of the same species as from the bed No. 6 at Kirrind 
(see below). No Nummulites nor Alveoline, however, were noticed. 
‘The blue marls, after a good deal of contortion wy ne the slopes, pass 
horizontally at the summit under the limestone (No. 7, sg) wl 
rests, xs pray conformably on them, 
if this formation do not appear again to the east of 
pri ha 


phe ao dae Bd lia 6 of the Kirrind 


Timestone (fig, 9, »f) is between 70 and 0 apecicn. Thin bed does 
not exceed 50 feet in thickness. ‘The lower portion being more 


Hectes than the upper, the foils, chiefly Nuve. Bearitsonaie 
lveolina subpyrenaica, are easily detach 
The fossils are 


2 Spines of Cidaris. 
Sever undetermined Zoophyta. _‘Tenmopleurus. 
Grbitodesdipunsas, Sows, Covoclypleus Plemingii, D'Areh. 
Nomaulites D'Arch, cy oe 2, Sow, 
and Schizaster. 


SFreina pyrene, Lye, Ted wond 2p 





them, is 
ort Rae Baus, loky bounding the plain of Zohéb on the 
W,, pee cor nent postr led wih 
ant 


Seep ley ascicsaisetons lowing section 
rf ea ee serind sent Ue pei 
1. Baccharoidal, co +, hard, white marble. 
ey ‘Thick bed of bluis , calcareous, indurated marl. 
8, ‘Yellowish caleareous grit and fine gravel. 
‘The whole of these beds are conformable to each other, and con- 


No. 6 9,3 f). Lower are not here exposed. 
ARS 


‘the range on the northern side of the idewin is throet aexayra 

Bown hogh te eo a. 
through the line of fault. 

is a lofty rauge, connecting Keith { Bart with 

ie ‘The ‘mountain is cleft in the centre, along the line of its 

= SE. oe he on either side of the gorge or valley 

of conformable superposition is as follows 


2, Than be‘of fin colouelTiteorapha hie limestoue, easily separable 
into very fine layers, and resembling the “ paper-limestone” 
BeeOES dolomite chs of Matodeos a tue Gooey of Deke, 
At is unfossiliferous ; and thin lines of solid flint are intercalated 


in the limestone. 
Dice atciareel lintsténs! ead! focla’alunely previbion Fare: 
coloured, in regularly deposited thin beds but of great thichnes 


contains flint-nodules distributed at interv 
toda fe ndisGast oases of css, a 


‘The two lower beds of this section, from the resemblance to the 
limestone containing Ammonites, which is intercalated between the 


x= 
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rotten blue sige Délihd, and from numerous similar 


iat aint 


tial 


the two formations are conformable to each 


fossils of earh never 


rece 


only exist 
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rit 


E| 


it a a 
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Hlth ere 
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tonne by pide: aga Sad Sak Se 


‘The Rock of Bisitiin, so 


frequently described by antiquarians, is a 


Harsha, do; kis“ Obeertuscal wa the 


ae 


of Ania 


and N.W, 


Lig 


altered charactor as occurring to the 
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‘under consideration, and he classifies them provisionally. as 
ee At first meeting with these rocks, I was in- 


duced to regard them in the es but after having examined 


‘that the most considerable portion is referable to the Nummulitie age, 
eee rine wee the Secondary and even Palweozoie 
Series. 


‘The lithological character and he structure of these 
rocks are everywhere, however, so precisely similar, as utterly to pre- 
Gt he post of my ung an decided line of 
demarkation (5 ‘their western is toler ‘well de- 
fined) ; and it is to the fossil contents, jore, that we must look 
for information 


Te may be imagined that in deposits so altered and metamorphosed 
as these are, the presence of organic remains is ly rare. I 
have been s0 fortunate, however, as to mect with a few foasils ; and, 


the a 
buccinoid shell,—at Persepolis, near the tombs of the le 
Ostrea, Cardium, Turritella, Fusus?, Echinites, and Zoophyta more 
stays than in other observed ool of a a 
to my supposition lo 
Metiiary period, riod thet they for the most part rise too bol 
Pee tee tistn, and constitute a too well-defined N.W. and S.E, line 
invariably to the east of the undoubtedly Cretaceous deposits ;—that, 
shile the mountains composed of Numinulitie rocks have their sides 
their rapa poet vrs rich phe acres Ce blue 
crystalline limestone is tot oid of trees, vey 
tation ;—and that the j gad aebaeok Sap Doe lec 
‘contrast ie smooth and regular outline of the former. 
‘These differences might appear to point to a difference in the pe 
Pt they may surely be accounted for by 
See Abront trcesre and separation of their masses during elevation 
Rammeseee gy seenetoet by. ss altered atate of those portions in proxi- 


pon the correctness of my assumption ; it 
‘amst rather be considered as a aahatvaorel arrangement, until further 
information is obtained to enable us to decide satisfactorily on the sub- 
ject At present we have very insufficient data to enable us to de- 
‘termine the question, 

pee (fig. 10) between Kerminshih and Asdvli sons he 
eruption of granite and ite (accom 

tb throush tuoUinecine ach Tocior tobe 


sr tzap-rooke the 
else tolary eget, ta twing the Mondrt Pane ve‘ind she lmestape 
is so altered by the intrusion of trap-veins as to be converted into 


Soe page 290, 


Es 
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‘patch of the sume limestone is observed on the 
ce to 


It is not 


‘Broder. It rests at a 


final pach of the 
‘Pass in the descent of the: 


River, at Pali —of the Kerkéh at Pil { Ts ih 
iV into the plain of Seimarrah,—of Paes roveh 
4 Chiirmain,—and of the Shirwan, through the Derbend Khiiui. 
‘Fractures —But these chains have also been rap- 

tured along the line of their central axis, as at Kih-i-Bizenin, This 
kind of fracture is not, however, of nearly such frequent occurrence as 
re eee ore cont valuable pectin ano adforded ni 
"Tangs produced instantaneously by the coolin; 
Noe tes Var tector ccs tas lec of at eopron Toten 
another canse, viz. to the resistance offered by the overlapping of the 
beds during their elevation from an horizontal ‘ion. 


+ where the upper are broken, while the central 
‘mass remains Avery e of this occurs in the 
rock of Kirrind+, where the beds, acted upon by the 


had their effect i i d fashioning these pinnacles in some 
ieee ts thelr reese fortes, bet their origin must be attribatell 
‘to the cause assigned 


Besides these clefts traversing along the axis of the saddles, there 
Sumerous other parallel erevices pon the surface of all chains 
or i8, but usually not exceeding a few feet across. 


‘crevices are well marked on the north-western extremity 
of the Cheniri range, upon the right bank of the Ab-{-Zél. 


III, Szconpary Rocks. 


As we proceed downwards in | logical sequence, it becomes a 
‘matter of impossibility to define the precise limits of the Secondary 


remhins are much more rare than in the Tertiary forma- 
are in such a crushed state as almost to the 

practised eye of the itologist. Sections are also more dit 
Peace aie unt Eas bls ok equcaty oo altered by their con- 


is ied by several water-colour sketches of 
localities interesting in a geological point of view, by himself and Mr. HL. A, 
Churehill, the Secretary of the Pik Comin Amongst these the outline 
sketch No. IIT, represents the Tang i Zimsa, through Kih { Chirmin, as seen 
‘from near the range above Kaylin it presents the peculiar features of tangs in 


, Churchill's sketch, No. LV, exhibits the Borge of the Kishghin at Pél i 
pike Church's ravings No. Vaud Vl ecconpanying the MS, Memoir 
's 5 
illustrate this locality —Eo. 
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‘The cream-coloured limestone, containing marks of Fuei, 


to 

pass ‘ibly into the overlyis ‘Nammulitio Rocks (4), which 

are, as usual, crystalline, and contain Nummulites and. by 

‘The summit of the Pass consists of this erystalline limestone, and 

the descent eastward to the Ab-i-Béaiift is over the same beds, dip- 

ping at an angle of 70°. On the right bank of this river, which flows 

a wild, confined, and deep gorge, the limestone becomes less 

and more marly, and an inconsiderable bed contains Sharks’ 

(ee cde Pectens, &e., similar to those at Pal-iTang 
275, 

‘This marly bed is soon concealed by a powerful series of the i 
foram rocks phic oe from the Abt Basti fete high eae ot 
Ba eect FE ae fer-coloared ear, eninge with 1 
conglomerate and breccia, in a confused mass, as if be ball bess 
shot off the side of Merwari during its sudden elevation. Masses of 

irate lie in the bed of the stream, and high up on the 

‘of the mountain through which the Ab-i-Banift flows. 
in this section, then, we have between the Sphierulitic limestone 
and the Nummulitic rocks a series of blue marls and cream-coloured 
Timestones, the latter passing imy tibly into the Numnwulitic rocks. 

‘Unfortunately these marls and limestones are without characteristic 
foseils, but, as T have elsewhere remarked, as soon as the Nummulitic 
rock assumes its usual crystalline appearance, the peculiar and v 
characteristic remains of that series show themselves in remarkable 
abundance. If we had only this section, we should be at a loss 
whether to consider the marls and cream-coloured limestone as be- 

to the cretaceous or to the Nummulitic rocks. Fortunately 

‘we have elsewhere sufficient evidence of organic remains to prove that 

~ they must be undoubtedly classed as cretaceous. It is very remark- 

able, however, that in no instance have I met with any admixture of 

chalk and nummulitic fossils, although a gradual transition certainly 
takes place in lithological character. 


‘Having shown the above regular order of superposition, I now 
refer to sections of the blue marls and cream-coloured limestones, 
containing chalk-fossils, as observed in other localities. 

"Phe first locality at which undoubted ghalk-fossils were discovered 
in the cream-coloured lithographic limestone was in the plain of 


‘Phe south-eastern extremity of this plain, which bounds the Ban- 
i-Zardah on the south, is a cul de sac, formed by the Nummulitic 
limestone of and Tank-i-Girrah on theN.E., Niah 
Kith on the 8.E., and ee nies tere Ei ens aE 
tains present precipitous fhees to the plain, we their 10 
fat escainbered by loose rocks and debris as entirely to conceal 
the position of the lower beds of the Nummulitic series in relation 

from these localities are lost. 
era okies ‘tream (hut before reaching the Teft bank of the 
Karan at Du Pallm) I procared from a hard rock of the blue marly limestone « 
‘gigantic species of lecolina, 3 inches in length. 


Thave alluded to the section exposed by the cleft 
eee Babe Bcote few nile LN tio 
‘The cream-coloured limestones 


. (3.g.) Cony arenaceous, grey, and white limestone, in 
barca iy ie Nemesia eee 7 “ 


. <a 
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Utes— ville the stl cove by contained the spinove 
plant fe inches in dinneter—e sal bv 
).—and specimens of a smooth Teredratula 


derived the 
the Terebratule had |. It is certainly a very curious 
it and mineral. 

east of Kiiléh Kéai the bituminous blue marls, with asso- 

reddish and white bands, in the plain of Mihidesht, at 
extrenity.ofwhiels the range i 

the plain of Kermanshith. ‘The range is composed of 
limestone (10 of Section fig. 9), dipping to the N.E. at 
esti gselpa deena ‘the dip of 


t Bui 
ri tel 
iu 
i 
} 
? 


appears on the bill W. of the town of Kerménshéh, at the burial- 


From Kerménshéh towards the 8.E. opportunities did not occur 
ieee tei ciaee eitine of th crviacegus ovis ea ; rapid 
the English Commission, beds apparent! 
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Faidoe pita Terebracute (Bhymchoneia) apparently Con Corals, 

Exogyra, &e., referable to the Chalk, Tne sone se 
the immediate locality, Mar Baron de Bode in gs reves gn bout 
fsa (ral. p. 79) that “he heard of quarries of this stone 
about 9 farsangs (or 27 miles) tthe north of Mz 

‘and that there are none nearer.” 
this place and Persepolis the range which bounds the 
Weel ae ing at an angle of 65° towards the 
beds of yellow elunch, overlaid by 

limestone. In the clunch-beds I found a single 


Patience of Ammonite. 
leer eet localities that have yielded Cretaceous fossils appear 
to 
East of Zohéb (.279) - 287). 
oan of. (p. 279). Ziingdlein Range (p. 287). 
ts Kilird Reng (0 288)- 
Bi 4b? (p.273). Sil ie Ons 
Vent 
Miish Kih (p. 284). ‘Tarbinate and turrted Univalves. 
Dehbid ? (p, 289). 
Textrm ie {ike Pee, sow). Rbsnehoneli 
Pincanasics Corals. 
Biskiwah Plain (p. 286). Tdi Meer Achmet (p. 289, infra). 
‘Turrilites; resembling 7: fuderculatws. Arumonites, 
Ammonites, one of them 24 ft, in diam. Voluta, 
Pecten. Sepela, 
Parle Usinive —Eorron.] 


2 Lower Secondary Series 


instances, 
Timestone is be ied rabid by the Cretaceous ee as shown in 
sn 12 & 13, p. 335 & 336. 
Meer A'chmet, been. Phat and Faylatin, the neigh- 
bouring range is composed as fol 
1. Hard, yellow, compact, — limestone, probably belonging 
to the hee levee He eas Tn the lowest beds it becomes 


2, Hard, sien epatsoloure lithographic limestone, 
‘very compact, but splitting into thin layers, with abundant spe- 
ore: ‘Ammonites (crushed), Gryphea, Serpula, Tetlina, 

Toterstratified with this limestone are numerous ppc layers 
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Nehévend, to Essiid-Gbid. On the cast of the same chain they con- 
tinue along the skirts of the same to Hiimidin. 


‘They probably extend to the plains nf ees cla whinge 
bear it NW: eto, by Hanna aa Sr Dstt ay 
afterwards 


eee along the whole extension of the frontier, to 
a short distance of Mount Ararat. 

‘These slates are developed in the Pass over Kuh Elwend, 
between Essid~ibéd lin, De ere 
vange the beds have a general dip to the 8.W., at an angle of 50 
on DER aa ee take a contrary direction, and 

are seen t the hi 

ate epee beets 
qoartz, having various tinges of bl ellow. 
Bone of doe cea z 


veins are of great thickness. 
foot of the Pass and Hiimidin mica-schists occur, 
Sigastuation witht clay-astes, dipping t's. high mpl but 


socks appear in ascending ding the ravine from dma 
; the strata dip at an angle of 70° tothe NB. 


aad cipiealling altered limestone. 
4 Soe rock ; and 
3. micaceous schists containing garnets, 


SE eagles and consequently, until Ses avitied sections 
are diseoyered, showing their connection with the newer deposits, it 
PERE asleve gremn’sg at their place inthe geological teranoe, 





VI. Puvroic Rocks. 


first in the south at which the granite shows itself is, 1 
believe, in nooks called Firdjdbdd, or Khikhwith, between 
J im lat, about $2° 15! N. and long. about 
49° 20' E. edly Bariiel, ond Nekivend, eeetually vise eo 
plains of Jépilék, Buirdjird, and Nebévend; gradually ‘rising in 
elevation, until it ‘attains the height of 13,780 feet above the sea= 
: op haclly e nanpant rement of Col, Rawlinson at the summit 
of pees Gk encase Orontes). ese 1, 7p. 326. Bx- 
tending | « direction, the granitic rocks spread over the 
‘in the neighbourhood of Senna; but the main chain passes 
the centre of the triangle formed by the three large towns 
of Senna, and Kerménshéh. It continues along the 
Avromiin range, and crosses the Frontier between Stileiménia and 
x2 


a continuous line, associated 
i rocks 
‘points,—once 


again between the plains of 


and Hiimaddn,—and 


ee 


aire 
and Biirijird. 
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re ee 
on the 


fault, and present a bluff ment to the west; while 
bank of the stream the white li me rests the flank of the 
in of the U'shterén Kiih, from which they seem to have 
slid down to their present position, 

Possils are entirely wanting in all these altered rocks, but I believe 
that the ites of Jp lain belong to an early series, and are of 
the same age as the slates. 


"The white limestone and blue clays of the Derbend I am inclined 
toassiga to the age of the cretaccous deposits; while the beds of the 
Uhterin Kiih are probably lower secondary. ‘The last, however, 1 
Bil opportunicy of react 


and Gypsiferous series, and after the accumulation of the com| 
Peete areral Sonpiomerate\tur tha wostara’ cobb af 
chain. 


VII. Trappean Rocks. 


Porphyry occurs sparingly on the skirts of the granitic chain, but 
does ae ate any at development. It shows itself in this 
ion in a range of low hills on the 8.E. of Nehdvend, erupted 
and elevating, altered blue limestone, It is there red and 
and is associated with serpentine. 
inn in considerable veins on the Western side 
of the Merwirf Pass already alluded to (p. 281 & 292), where it is 
injected not only through the altered limestone and chert, but also 
through the syenite and older trap-veins. 
Serpentine is generally met with in the same localities as the tra 
porvhyry. but is much more abundantly diffused, and freqn ly 
ery considerable sombre-looking peaks, as in the neighbour- 
hood of Senna, At the Merwiri Pass a light-green serpentine in 
appears to have been injected into the limestones previously 
to the elevation of the granitic axis (see fig. 1, 8); and is in turn 
trayersed by veins of newer porphyry. 
‘The usual kind of serpentine is an exceedingly hard, massive, 
dark-green variety, accompanied by steatite, 
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ca schists. These continue to the Turkish Frontier, a 
and a ‘further, on approaching which blocks of porphyry and 
Mere ecwesbecmestrlek oe al. ihe mountain-streams, and 
the blue limestone and associated schists are thrown up into dis- 
orderly mountain masses on all sides, indieating the proximity of the 


‘erthe pucos rocks themselves at Jength make their 
lves at mal 
ing in an east direction, and. forming the high rng cle Bid 

Kesh, "Aer sweeping ina wide cient they bear away 
the N.W., thus giving to the Turks a considerable projection into 
the Persian territory. The direct road from Senna to Banna, there- 


re crosses the frontier, 
At the first gay exten oe Bird i Koteh Resh is 
reached, the axial rock of dark-green porphyry is protruded th 
fissile slates, which are thrown up vertically on either side of the 
Pass, A succession of jars occurs on the road to Weyna, at 
of the second Pass Kel{ Hangerjal. 
ascent from Weyna is extremely abrupt. A iere! through a 
of Bevis hat outed ne oe Ce blocks of com- 
ie rocks, fine-grained grey rock (of quartz, carbon 
dibs), lore: tock, Bee Eaton, cand 
ich lave fallen from the lofty peaks of the rebge.” Detached 
‘altered blue limestone are frequently seen elevated uj 
and eyen the summits, of the igneous peaks. The remainder of 
day’s journey from Weyna to Banna is over the slates capped by 
blue Timestone and traversed by quartz-veins, containing iron-ore, 
and sometimes auriferons, which also extend from the latter place, 
‘slong the valley or undulating plain of the River Kelli, or Leaiet 
Zib, to Ser Desht. This or plain is bounded on the west 
the Enebr ee on oo ae by the bev!) Lat a 
igneous chains. ‘The latter is chiefly composed of green vs 
traversed by veins of syeuite, but Shas two or three of Hay ts 
erowned with limestone crags. ‘Thrown off from the Kith { Kurtek, 
at the village of Nistdn, soe cippise towards it at an angle of 45%, is 
dark-colored rock of quartz with mica, in fine layers, and decom- 
pore aes slates. From Nistdn, these slates form a sloping plain 
the A'b i Kelli, on the south; but they are i a 


53a F 
aie 


i 
3 


B 





granitic compounds, in mass and in veins—« 
ist with time at his 
On the descent to peor pres 
bytes menses limestone. 
traverse ‘in of Lahijin in every direction, ri 
fz Blle rounded bios a hs oeutre, "The sais exhibit mush emwe 
tortion, and are traversed by of carbonate of lime. 


Kel i Shin Pass, 


‘Mr. 
Journal f . Soe. vol. xi. p. 6: be 
Poo ine et do menowrbe gira sea Ge 


‘measurement 
it is, I should imagine, 10,000 or 11,000 feet above the 
igher peaks of the being 9000 et oe a 





White quartzose rock, with grey serpentine. 

At the summit, a few from the celebrated pillar (with the 
cuneiform inscription) which gives its name to the Pass, is x rock 
dipping at an angle of 45° to the cast, presenting an ascending 

below — 


of 
The itself is cut out of » hard hornblendic rock, with long 
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ae and containing numerous 
papers OHIsAa wncotietred tx tha fi 
black to the south, called Seah Kiuih, is 
done i ak hath i eh i 
‘its name, “ Kel { Shin,” ‘the blue tombstone.” "The upright 
stone at the head of a grave is called in Kourdish Kel;” and cer- 
tainly the form of this ancient landmark is precisely that of a grave- 





a which, Limagine, 
was originally but rudely executed and always somewhat illegible 


condition. 

oo tbs osleed late el creeectorene Ie 
ic oa tion ;—lofty jagged peaks, their summits 

igw oratoe’ thet head b deep and pre« 

eetetoney Gichates sich: seme bts eee tone acto 
‘by the deep red colour of the rocks. 

Wild grandeur is the peculiar feature of the scene, and it is 
among its vast mountains and difficult ravines that the Nestorian 
Christians have their fastnesses. 


Section from Te to, Meryhoer, coe Bird | Zerd and Kik 
14. 


| dig heprenaagm anata pe eee 


. ier quaive 
2, Alternating of thin, purple, argillaceous limestone and 
Pats sh toe? | (ach layer -cocmphot and heavy, vad 


hice bed ot al 
3. s of altered blue limestone ; sometimes hard, com- 
ta and at other times of thin 
(Ranke ee line ; and at oth f thi 
alternating with others, coloured light-yellow and 
Reale: ‘The latter variety exhibits much contortion. On 
the 8.W. side of the pass, between Bird { Zerd and Kith { 
U'hikh, the limestone of the former mountain is white, 
‘weathering cream-coloured, and is impregnated with copper. 
The beds SD to the 8.8.W,, at an angle of 40°, 
4. Bluish-green altered schists, with serpentine. 
5. Grey granite, exceedingly friable. “Mat Kil { Randdlah, it 
‘passes into rudely columnar blocks of various sizes, 


si range dips into the plain of Mer- 
sine it bounds on the west, is @ remarl black 
in the distance a very igneous aro Sa 

at with cinereous-looking rocks. On visiting it, 
eve ae to be limestone, completely ‘metamor- 
‘The lowest visible beds are black, 
smnall ayaa and covered with black powder, as if 
een halebursed, They give out a strongly bituminous 
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ely consist of pebbles deve from the adjoining igneous chain. 


of i 
Tt it that crystalline action preceded the deposition 
of the lowest beds of sandstone and gravels, since all the contained 
ibles show that they were altered and rolled before they 
were i in the matrix of the gravel. 

At the N.W. end of the Desht plain, and at the head of the 
ravine through which the Shéher stream flows to Urimia, a spur 
pecs fom the great rags aa shows the tstamerpned ue 
n sh quartz-roek. 
plain, the road follows up a narrow ravine 
junction of the gypsum-sandstones on the cast with 
limestone on the west. 
of the sume limestone is afterwards crossed, and the 
entered. sSuiy plato Yibpeatea cn tava 

Jomerate hills; and a of the same 
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do not present any i but consist of a series of vast 
wndulations, across which but few roads are found, and these only 
along the watercourses. In the transverse section there are shown 
two. ‘ions of igneous matter; a rock of massive hornblende at 
Birdi and a rounded peak of granite to the west of Dayra. 


having its layers much broken and ing some a 
Se oN ests change oer cna cases ts oper 
part to and dark-blue beneath. In its lower lay it is of 
similar to the crystalline blue limestone of Bisutun, near 
Kermanshah, &c. All the beds are traversed by threads of car- 
bonate of lime. 

T have in the section (fig. 15) numbered these beds separately, 
‘bat Tam quite convinced that the blue is only an altered condition 
of the ‘or nummulitie limestone of the south, caused by the 

eruption of the igneous rocks. I have elsewhere 

(p. 280) as to the geological ge of the greater 

portion of the blue limestone ;—there can be no doubt as is the 

rock here (as also betweent Ushnu and Mergiver, and at the black 

‘conical peak Seah Kuh, on the west of Mergdver) because it con- 

formably underlies the yellow limestone, into which it passes by a 
gradual transition. 

Farther the ravine, the blue limestone is underlaid by blue 

ehlite, st Which St makea's very marked pemsege Tip 


i PP MT hebe 'schiste- and “clays probably ‘represent -the 
toarls of the Kirrind and Mahidesht section, p. 275 (Part 1.) 8g. 9. 
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a 
of the gypsum-series again make their a ce, dipping at a 
Blight angle to the river and towards the north, Just before gaining 
the river, a very interesting and remarkable phenomenon presents 
itself. ‘The upturned edges of the sands and gravels are overlaid by 
‘basalt ;—an overflow probably from the mountains on the west, form- 
ing an extensive coulée over the whole upper part of the Plain of 

mmas*. The river itself flows between natural cliffs of about 
300 feet in height, exposing a fine section. 

‘The basalt, which constitutes one half of the cliff, is in its lower 
portion highly compact and regularly columnar; but in passi 
Tpwards the columnar structure conse, and the rock. becomes les 
compact, until at the surface it is a highly vesicular basalt. Di- 
speed throwehout are opal of leucite and other voleanie minerals. 

castle of Chebrik is built upon a very picturesque rock of the 
columnar basalt, which is separated from the main mass and stands 
isolated in the centre of the ravine. The sandstones and gravels 
exhibit much less change near the overflow of igneous matier than 
Bee nretiels the sandstones, however, are somewhat hardened, 
thepel ‘appear as though they had been submitted to the 
action of fire. 

Mixed here and there with the vesicular basalt are amorphous 
masses of pink, cellular, basaltic scoris, 

ot the cells are filled with yellowish soa of lime, and 

contain ic crystals, especially olivine and hornblende, with a 
little mica. Their exterior is see compact than the interior, ex- 
hibits a greater proportion of calcareous matter, and is frequently 
coated a thick endwit of the same. It has been suggested, that 
these masses are voleanic bombs, but the large size of many of them 
is opposed to this idea, In my opinion, they are portions of calea- 
tafa, torn from their parent rock during the flow of the basalt 
it, and they have assumed their present character i 
up and in the heated mass, and by the injection 
gases. 
favour of this hypothesis we have on the north side of Anju- 
Dagh, a very, conspicuous peak of ratified travertin, which 

its summit a famous le called Kalah Karni. This 
been forced up by the granitie rocks of the D: having its 
iipteg to the torthist an angle of 48°. propiep ales 
‘The extreme whiteness of this peak forms a striking 
with the black igneous rock of the adjoining plain, 

= 1 had no opportunity of visiting the country west of Chehrik to soutaia 
the point from which the basalt has its 0 ‘At some distance, however, 

there exists a high peak, with » small extinct voleanic crater, 

the base of which Lieut. Glascott, Ht.N., and Mr. Jackson, 1.N., observed 

a vast circuit of busaltic matter. It is not improbable that the basaltic flow over 
the Plain of Selmas has proceeded from this crater. 
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~~ Taeeew yes ppp peri but in the 
i at. Wve OF seven secon ing from 
gi cl tnrtvon op A sioner 9 Wo height Ea ook aoeratin 
surface. The temperature of the two springs is the same, viz. 96° 
Fabr., indicating 2 common origin. The water is strongly nitrous 
and chalybeate. As the surface of the water cools, numerous thin 


about like scum. These lamelle are sometimes two inches long, and 


aera ckoenn a watt \che surface is smooth and 
ii as if) slazed, e r surface shows 
Seen ts coer: 





“As the water flows onwards, cooling in its passage, it deposits its 
heavier calearcous matter in small granules of ercam-coloured car- 
Donate of lime, which become cemented by the continual in- 
filtration of the water through them, and at length are sufficiently 
compact to be called travertin. In passing over and among these 


granules, the water is soaked up asif by a sponge, and henee 
tise ejeandly bern described by as becoming petrified on 


the spot! 
Ritaigloner of deposition ofthe calcarcoun pardiclad’ i withour 
doubt Sxceedingly rapid; but not sufficiently er ha staame 


about 60 feet,—a solid mass of travertin ; while at three 
2 dine cal ete hem Pmarpee ag 
Tod 


Other flow in ‘streams from holes in the travertin ; 
they are less sali nil sore atronelychalybest, while the tempers 
ture or 92° Pahr. 

‘Above the village is the basin of an extinct spring. The hot 
P ‘Derik are much resorted to for every species of complaint 
to which the Kourd is subject. 
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Lae Drala lagen pees on poop eis foa 
maa spur these igneous rocks are lue cry- 
stalline limestones of the same as at it ee 


of 
fipping to the S.E. On the summit and northern side are patches 
‘heavy, white chert, frequently tinged with red, and contain- 


southern base, between it and the Lake. Connected with the main- 
land by a narrow slip of sand and shingle of well-rolled pebbles of 
2 RE inte fia pe limestone er ernst 
in height and perpendicular on all sides, rises out of the Lake, Upon 
this are the ruins of an ancient castle, called Gdverjin Kalah, which 
takes its name from the abundance of pij s which frequent it. A’ 











quarter of a mile, and there are several islands at a still 
in the same direction. 
The ‘ing is a careful descending section of the Castle Rock. 


The beds are all conformable to each other, and dip at an angle of 
7 towards the E.8.E., which dip is of course due to the igneous 
rocks of the Wurgowiz spur on the north. 

1, Compact, hard, crystalline, white limestone, becoming concre- 
peer ras Sreers afterwards marly. 

. marl, with hard flesh-eoloured flints and nodules and 
irregular fragments of limestone, It contains abundant Corala 
u site and in layers, below which are numerous specimens of 
a“ Bi Pecten, Serpula, and casts of various 
‘Compact tas of phy coaline collie nodules in hard 

3 mass of highly crystalline coralli in hard marl. 

‘The thickness of 


Sion ‘above three beds is about .... 250 feet, 
4. Fine reddish gravel, lomerate, 
Saitoh, asd filled wits frsementa of fomila.~ 18 4, 
5. Frinble yellow sandstone, very finely grained, with frag- 

‘ wwatee) 8, RE 








fossils 





‘This | into 
6. Hard a emt, ge, aly ines filled with 
7, Hard reddish mar ling in shells ne 
: a : 





‘Total thickness of Section.. 410 feet. 
VOU. XI.—vaar 1. y 
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‘stones, have been mistaken for remains of “— 
7 of the fossils r 
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© Acconting to the measurement of the Rev, Mr, Stoddard ef Urania 
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in hing Ae ;, the specific of the water of 
Urdmia iran his analysis of 5 ie grains gave 102+] of 
salts, or more than one-fifth of the whole. The water of the ocean 


6a 0 oa tia Fide 
jin Kalah the temperature of the water on the 14th 
August 185: a LINO® 4 at, vos 78° Baht which high possibly 
on account of the proximity of the limestone rocks.» 

T carefully examined the surfice of the rocks at the water's edge, 
Bes fal ditect x oaeations of the Lake having ever been higher 

oie tee hailey plore eid 
pee razed annual rise and fall attendant on the melting 
aa. cresyia sta, eelgrass Perkins, 
who, from yi ‘observation, that the Lake of 
Urdmia is mp dng in eet it the small dykes 
which existed « eae $6) Sak Be Pt ce tok 
and were then 





tax. is exacted ; 
the value of a load in Turkey bein; thou le 3d. It would be 

com 
or 





se ce nerobaad eae ‘This 
theory, however, cannot be maintained; beeanse such streams are 


‘ecomparativel; b and their effect would be neu- 

PRINS cea spe cine of pure streams, some of considerable 

size, which flow other quarters, ly those rising in the 
on the west. 


‘own idea on the subject is based upon the examination of the 
chain, which, it is evident, has been elevated 


issteat oraporston rock-salt would be Lanett 


and granitie eruptir 
ofa ee be wick 
of ro jean Pas 
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Section from Selmds to the Plain of Khoi. en ond 


poop ef 
shea 
edges 
‘Tises into a 
perth side of 
and blue beds, 
Fae ato 
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with feces, fal and Koen pees 
pan bs pore EEN fa td, 
Trockus. ‘The Coral age pein general 
1, and many of them present Posies Ri eto 
mn. the European deposits of Gosau. 
Fe Open ee ental oh ie Ae im- 
loose gravel. ‘The surface of the Salt 
blue marl and sand, apparently derived from the 
mineral and the decomposition of the matrix, by 
atmos! causes. Gypsum and seleite alo Je stewed in grat 
The 


Plain of Khoi would appear to be an horizontal deposit of 
the above-mentioned sandstone and gravel. 

Tn accounting for the origin and saltness of the Lake of Urimia, 
Thave concluded that these are due to the recent eruption of the 
i Lae tale T believe that the red and blue marls con- 

associated 
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Atemation tthe period when the igneous rocks were intrded from 
the bed of the then coe ocean, carrying 

of the stratified deposi that the intend) bition) 

Eetion was such as to produce « salidied rock-salt from the depths of 

the sea in the pure state here met with. By the same action, the 

‘sands saturated with sea water would be converted into such a rock 

as the saliferous sandstone of the Dizlak. The portion of the 

‘mass which remained after the disturbance Brae from 

or other cause, constituted the modern Lake of Urimia, and 

I that similar salt-Inkes were formed in a like Bune, eG 

ep! 


treme Sosa most Re si fect ae are at the greatest 
te in erat ae he et 


fumbietercier nate while the least compact salt is at the 


above th spears to me to be the most simple in account- 
ing for the origin of rok aalt in this anid POF Yas ee lh? 
Po ee iD tied streams fowing from the 
neighbourhood t-deposits have no influence on the quality 
the water of the Lake itself is evident, since they ap cna ee 


is by no means disagreeable. ‘That a vast amount of roel arp 
beneath the Lake and surrounding plains is almost certain. 
od tae ai cate ion Poteecna rg 
it chain, and the probabilit its 
Dire bicre tren tis ce ctietan 


PROCEEDINGS OF THE GEOLOGICAL SOCIETY. 


Section between the Plain of Khot and Van. 


Fig. 19. 


a 
a aaa 
the following i. 


two miles from the entrance of the ravine, the 
‘oceur on both sides ; but at the Beacon, erected 


‘are 
i into each 
eee 
Bown Ps 


1, Dark-brown heavy 


2 


caleareous ‘lates, varying through inter. 
mediate shades to dark-purple ; of great extent, frequently in 


state, 


Se Highly ielarsted, deeprred, 


calcareous marls and 
ren pel at oe 
limestone, varying from 


lhe 


enclosing 
4. Compact 


Garatine 


crystals 
‘the Beacon is & #0! 


small 


Abeta 


i ce 
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at Hui 


iat 
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ih 
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cr] 


eect ober it isa that the travertin 
deposits, w! eerie 
the ravine, derive their colours from the quantity of iron held in 
- tT apna 
From the vast extent of the travertin deposits in this eee 
and, in many instances (when acted upon poly fenevee eruptions, as 
the ravine of the Kotir stream, and at Ds fiom thats rennesiable 
similitude to the nummulitic limestone of the south,—I am inclined 
to think that they have had considerable share in the formation of 
the earliest rocks of the Frontier. 
It is remark: that some of the friable limestone of Griverjin 
a RR ioe pease 
9, 0g), p- 271 L 1y—cannot be distinguished 
ca: fetod travesti of Derik, bor Soppasing that the seaa.of 
ee OS aa 
of caleareous matter sufficiently ste for the 


te oiica eviate beck of tne teers. De ataned 
marls catirely cease, and are succeeded by a eruption of 
‘igneous rocks ;—viz. the same as before, 


—and a grey conglomerate of felspar and talc rock. ‘The ravine now 
widens, and gradually expands into the pretty Plain of Kotér, which 
is bounded on the east: and south by igneous rocks. 
‘On quitting the Plain of Kotdr, the road turns to the N.W., and 
a series of red altered sandstones, containing 
Peds of ae, and Ta, spon’ bard sbertsock of 
juently traversed by veins of a 


south, at an angle of 45% ly the mountain of Hallep Dagh, which 

eee SP Powe yery.d dark-green serpentine and fine-grained. 

grey granite, Thin veins of light-green steatite traverse the ser- 
In one locality the serpentine mass overlies the blue lime- 
which is at the point of junction much contorted. 

Fes tices Horde and Bhonth Rbineh i a 
little freshwater lake, surrounded on all sides by small peaks and 
undulations of limestone. 

From Sherab Khinch the road crosses a low limestone-ridge, 
covered with fine loose gravel, and descends into the somewhat lower 


Pere pu reper ame 
ee i ! Hate th Hae Hae il iH 
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te ml ple a Me i 
bila wigue le shinWIRUE 
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nr dips into the plain on the 8S.W. At the 
the yellow compact limestone rises in a thin bed 


eieteatplioneren Lager > the Mermiit Chai, and an 
Sch yeas peaks of limestone and variegated 
Sasa eae limestone is attained, which over- 


looks the N.E. spur of the At the foot of this pass, on the 
north side, sie thin overfow of back baaltilnva coves mp the lime 
stone its loner portion is compact but surface it 
romeo vesicular, and is strewed with blocks and pieces of 
Black scorise. ‘The basalt borders the shore of the Lake in a low 
tao a cnt the Ne of i promon- 

to near Mirik, but not crossing to the east of the 


pelibcinen ‘an and the latter place. At the entrance to Merck 
Sa 


some conspicuous of white 2. is situn 
at the of 1000 feet above the Lake; and in 
following section is observed :— 


1, A confused and broken mass of compact white Time- 
stone ; its position not satisfactorily made out with 
regard to the rocks of the section ; thickness vi 
eee cat he ligase wine) Sepeary Ht 

Bees 
- red clays; thickness unknown, but considerable. 
3, Grey voleanic tuff, containing Pignete of ap- 


but is 117 A aol ipe nin Intec 150, 
4. Chai with larger amps of yellow 
ice, which easily crumble to powder ; very light 
ie teak cc. BOWE BTS 
5 Highly vesicula, ‘heavy, browns incblue inva: vesicles 
ver and quite em in passi whi 
Ber go ae pao era 


and the lava at last passes into a 
Bike compact basalt 1 








‘The dip of the beds Nos, 2-6 A460? to the S.W., ive. ¥ 


From this single Section at Mirek it would be impossible to pro- 
nounce upon the age of any of the deposits. ‘They may belong to 
the Nummulitic, to the Gypsiferous, or to even a later series. 

From Mirek to the month of the Bend i Mahi 86, at the extreme 
N.E. end of the Lake, the road continues along the shore, having 
high basaltic range on the S.E., which sends down several spurs 
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town of which is situated near the summit and commands a 
fine view of the plains at the foot of Mount Ararat. On the descent, 
the blue marls, which rest on limestone, exhibit unequivocal evidence 
ea econ sraltersble valcenié ‘at work during 

their deposition. Numerous layers of large rounded lumps of basaltic 
Tava lie closely together in the marl matrix. 

The order of stratification here is—1. Red marls, 
2. Blue marls. 3. Blue compact limestone. The last constitutes 
the lofty range at the back of the town, and shuts out the view of 
Mount Ararat. It is thrown down nearly vertically towards the 
§.W., i.e. towards Bayizid, and the marls have been shot off from it 
in the sme direction, "Upon these Baya is bil. A broad plain 
‘intervenes between Bayizid and Mount Ararat. The two peaks of 
‘this great monarch of the Persian Mountains are apparently a solid 
mass of basaltic lava, similar to that of Tendirli, but, of course, on 
amuch more gigantic scale. Immense streams have flowed into the 
ay in their course over the extremity of a 

liseieeank again overflowing it at its base. 
PCa Wastes one at woe side, is situated in the 
centre of the lava flood a great distance uj mene east ied 
but far below the top of the +h connects the two 
‘The lay I cen ure segsdiatierig coaster cee 
from the centre, and an enormous stream of lava appears to 


fl 


A 


Se epee pee es 
meets ) cone, are 
parently relies of several ancient sat den ed craters. 2 
‘There is another on the lower e Lesser Ararat. 
fl pry oft yn ee 
ay ly same species as nummulitic 
A illness prevented aking further 
severe my m ‘investigations in 
the igh trig i," wh however, been previously 
api ket tae vi ts 


Be atost yet extn 


Section from Baylictd to Ardish. Fig. 21. 
‘From Bayizid the red and blue marls bear away to the west in a 


ease asl Diseaen ‘The road follows along the north 
this range for jes, and then strikes across a 
Raa ae jaosisn Secs. ‘the vast lava-torrents of Ararat and 


Gaunttis ava for 110 Eoglich wiles0 sthoce 
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iets cases tctacat. Voie. The taleet dmernvear 
Seaweed 





ce aa nrer ba Ce decal one Fagen of a yellow 
spa ee ee areca ome isch. 
where the ravine Ce eae into the plain of Ardish, 
eieencen the N.W. with the Ardish 
Som a morpboos) basalt oooary epparentiy derived from 
slightly ly scope, the vesicles ‘containing car- 
is through the mass are numerous flat 
ena white mineral. Beyond this ae 
which consists of a light voleanie yellow 
crops of wheat, About two miles fu r shoe 
ie wos amorphous basalt conducts to the alluvial 
se ee "Pith basalt abuts against. the westem 
of white limestone, containing volcanic 
Be eietascs thavtanlitses nececrtsaleeodte 
flows into the Lake of Van on the cast of Ardish. 


The Lake of Fan. 
‘Tt is not generally known that a remarkable rise has of late years 
‘taken place in the Taterof the Lake of Van and, as this pheenome- 
non comes Painted tant the geologist, I give here the 
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Nine tl Bab p+ 408, has briefly alluded to this phw- 


wthe La Lake of Van was carefully surveyed by Lieut. Glasctt, R-N.» 
E1838, when iratalings fai company vettn dM Beha 
Consul at Erzerim, and the result was given to the public 
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‘hy, the letter gentloint in the Journal of the 
Ze 
‘The 


‘The quantity of land gained by the lake is enormous. 
Reheptenes rise a 4 could walk from” Ardish to shank, 
the next spur to the west ; but the lake bas since ex 
ete cracen sce 

‘ing off dl pretty vil its supply of fresh water, 
and, as at Ardish, af ite inbabrtan 

‘A like fate befell many soahtaber peek ed terior Iskella, a 
‘small fishing village, a mile and a half from Van, is now half de- 


Th 
Bishop at Chijis Monastery were i in a similar manner gained upon 


aera wraex If this be the ense, the phzenomeaon cannot be 
wecounted for by an elevation of the bottom of the Lake; because 

the islands be elevated, and not depressed. 
Au old man of eighty-five (Ismail Bey) told me he had heard his 
father say that a similar rise had oecurred about 140 years previously, 
when the inhabitants were in like manner compelled to evacuate 


"Toi iam be rebuilding their dilapidated houses. 
is tradition that the Lake of Van now covers what was 


plain, studded with villages and gardens,—that 
thee i and the two streams of Ardish hi aathae 8 


through a ee hie near which was pita Sahoo —that 
by some sudden convulsion the hole became closed, and the accu- 
mulated streams, having no outlet, gradually formed the Lake of 
‘Van. Ismail Bey to show how, as the streams are all fresh, 
the water of the'l Lake ult The tradition, however, is a curious 
one, and I give it as such. 

Similar oscillations in the levels of lakes have been observed in 
America and other portions of the world; but Iam not aware of 
ASL eat scale, and where the effcts have been so felt by 


‘The rise of the Lake of Yan is probably due to some change 
of climate for a succession of years, such as the fall of a greater 
quantity of snow in the mountains, or a deficiency in the usual 
‘evaporation. Mh is undoubtedly the wicet reseonallc explanation 


phate ond chloride of sed 
is of a 


oe" 


FB gree 
z 


35 = = k 
a een 


g 
2922) 
rf 3h 


i 
a 
iF 








i 
if nae iH ee at 
Hae A i ii Hal Te 
Hi li at 1a , i He ! 
Pe ae 
ayia Wile aie if q0u 
| a ne He feet! 
niall 


i 
a 
en 
i 
i 
il 
F 
E 

? 


if 
8 
F 
: 
5 
i 
4 





| 

i 
& 

Hl 
H 
2 
E 


f 
BE 
F 

rH 
i 
i 
F 

SE 
i 


a 
i 


an 
He 
I 


ff 


is 
ring that other vents had been 
Suphin Digh. soma d 
Tn hitherto published, a curved bay is laid down on the 
south shore of the Lake of Vin, between Avatak and Narnigas. ‘This 


i 
i 


miles in cireumference. concentric ly of 
sand, are distinetly seen in the basin, dipping outwards. It is not 
temarkable that this crater has hitherto ol 1, as it is 
cee es peat ling from Akhlét to Tadvin,—a road 
traversed. The highest point I judge to be about 600 or 800 
feet above the Lake. : 
Lam also under the impression that Nimriid Digh itself (which 


i 
: 


range running N.E. and 8,W.) is the base of an 
valli Supls Dik’ ith thy difeence, how, 
EboA. while the later i of soled eee aherueie 
ro) ipitous of a cup-sl 
the layers Aipingonewei are seen in some posi« 
informed that, on clambering to the top, a person looks 
‘opposite side into circular depression with a lake at 
I should be correct in m, peed Nimrid 
ite dificnlty fn understand- 
the great quantity of sand at the western extremity 
‘Vain has been derived. 
oe slecaae from Tadvyin to the Bitlis Chai, the same friable, 
reil sandstone appears at the surface as occurs at 


HH 
ata 
f 


eeerit 
ee 
i 
i 
: 


the road; its smooth sloping sides and remarkable crests for some 
time arrest the attention before reaching it. Viewed, however, from 
the i i less truncated than 


it 
is wholly composed of a white rock, which I take Bibra tc toff. 


On entering the narrow valley of the Bilis Chai, the lofty 
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Conclusion.—On commencing this report, it was my intention to 
have made some general remarks. As, however, I have 


three, 
Tu concluding, I trust that every allowance will be made for the 
the ie feet esgenne ot te : of 
subject, in uence extreme rarit 
the of Creation,”"—-and to the haste with which pease 


this be regarded onl; rude sketch of a traly 
__ This report may ly as a very rude sketch of a truly 
interesting - 





Nore A. (See page 261.) 


Be acer ie settee ae had on cpearbanty of 


on 
‘with Mr, Waterhouse, of the British Museum, who has xa. 


and does possess a relatively long claw. The author 
to imply that the foot-prints are those of the Felie jubata ; 
‘no evidence of that animal having lived during the early tertiary period. 


4 


Nore B. (See page 320.) 

‘Ismail Bey’s tradition agrees to a certain extent with the accounts of ancient 
‘as regurds the sudden disappearance of the rivers in the present bed of 
‘Lake, by means of a subterranean outlet. May there not he a communiea~ 
bby this means between the Lakes of Van and Urimia, which would account 
tions in their respective levels? An obstruction in such a chaunel 

the effects alluded to above. 
is at an elevation of 5467 feet above the sca-level, as ascer- 
by Lient. Gsscott, BN. (Journal R, Geogr. Soc. vol. x. p. 432); while 


RBs 


fal 





‘that of Urimia is 1367 feet lower. It should be observed that there Lakes are 
‘separated 80 miles from each other by the intervention of a lofty mountain range. 
—Suly, 1855. 

Nore C. (decentuation.) 
With to the pronunciation of the names of places m 
‘Memoir, the & and { have the sound of a and i in French; 
English ‘oo. 





327 


LOFTU@—TURKO-PERSIAN FRONTIER. 


. vansii 2 ‘mpsaosomry « 
SORA $ weesentom geese pe gman most eM 











“aynsamnoyBaco-yaanig * 
a Sa ea rae amare. a 





“UTS PHL 
“at 
"pveUiy 





(ove) (0009) aspen 
fv ownaige | me 


“A0'8 9R tuo Nd aT 7 comedy 


“sort SPT ‘fruyasg 03 pypudyg mosy aoyyoog 043 Snore souN;EICT 
“YOPAPZ MOG oy3 03 popybog wosf uoroog—Z, “Bq 


PROCKEDINGS OF THE GEOLOGICAL SOCIETY. 


328 


ssuowawy spymmny “¢ 


(Capang enya ayy) vaanedin “2 
spams poyaiio(rek pu stiopepuns poy -g } eauae mnoaspedsey 7 
“oyesounoyiuor-fpaesty *P 


‘soir og ‘uonsag yo qr8u9] 


spyienn fo hayn,y ayy etossn worjrey—"§: “By 


spumad pranqy “1 














ssaqun og ‘wonoos 30 WHET 


snamary ‘ay wa ey wc peo yore fo ag wbvona wnre—8 SE 





LOFTUS—TURKO-PERSIAN FRONTIER. 


swupa-dery “6, “pauoyucs qoum ‘say88-4819 “9 “op ‘ouoysouIT] #N099H}91) “h 
ap °8 cmpoaig £42999 oymy parisanos sunuadiag 43 “suoyouy apiamnN “¢ 
‘supuadiag «2 waa pus ‘poqioyaos qonm ‘ouuysoun] pazayre ong “¢ “UMEADTTY “T 





“RO[I Q¢ ‘aoH;D0g Jo y3BuIT 


“yuuag 0} poos 2y7 uo ‘plapey pun ypyeupmsayp uaomj29 uoH22g—OT “BI 





a 


—_— ene: 


LOFTU8—TURKO-PERSIAN FRONTIER. 335 


Fig. 12.—Section at the South-eastern entrance into the Plain of 
Ser A'b é Ser, near Faylétn. 


Length of Section, 10 miles. 


NB. sw. 





1, Aiaviom. 4, Yellow cretaceous limestone. 
5. Blue, altered, and much contorted limestone (probably Lower Secondary). 


Fig. 14.—Section from Ushnii to Mergéver. 


Length about 20 miles. 





@. Alluvium and gravel. d. Blue limestone. 
4. Cream-coloured limestone with copper ore. ¢. Bluish-green altered shales. 
¢. Blue argillaceous limestone. A Grey granite. 
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Fig. 17.—Section from Selmda to Géverjin Kalah. 


Distance about 20 miles. 





¢. Blue altered contorted limestone. 





a. Alluvium. 
6, Nummulitie limestone. F- Compact red fluor with red jasper. 
¢. White limestone. g. Hornblende rock. 


, White chert with common opals. A. Pink granite. 
© Level of the Lake of Urtimia. 


Fig. 18.—Section between the Plains of Selmis and Khoi. 


Length about 17 miles. 


iol 






@. Alluviam. 4, Todurated red marls. 
4, Brownish-yellow limestone, _¢. Salt deposit (marls and sandstone). 
¢. White and grey maris. J. Yellow fossiliferous limestone. 
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Fig. 21.—Section from Baydzid to Ardish on the Lake of Vén. 


Distance about 55 miles. 
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‘ Basalt. 


¢. Volcanic lavas and breceia. 


4. Nummulitic limestone. 
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F- Blue altered contorted limestone. 


9. Woe schists, 
‘A. Serpentine. 





¢, Travertin. 


Fig. 23.—Section from Bitlts to Jestreh-ibn-Ondr. 
Distance about 75 miles. 
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the Georocy and Fossis of the Neicusounaoon of 

NAorur, Cenrrar Inpis, By the Rev. Messrs, 8. Histor 
and R, Howren. 

[Coromunieated by J. C. Moore, Esq., ¥.G.S.) 
[Read June 21, 1854%,] 
(Puare X.) * 
Ease fl Abeta tela Docunalenton far dein 
Journal, rin consequence 
2 ict Kae ba 


lieation of the 
PART L+ 
(Geouocy or tHe Disrnicr.) 


G iy of the District.—The country to which the 

refers is the western part of the recently acquired 
Egat ot PNéepurs, Iying, with the Routhern Gener of the Régar 
* For the other Papers read at this Evening Meeting, see Quart, Journ. Geol. 


‘is a very unsettled branch of learning. Those who first 
gen the Hind names of places Were most unsuited 
is 


‘most the system of 5 

comtrraen. We fillow the Jonestan % 
as the Royal Asiatic. By that every Hindu letter has 
though ive has more a continental than 
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indeed, who was the first in India to find shells ina stratum 
in trap, thought he had discovered, on the journey hence to Calcutta, 
which terminated his distinguished career, bivalves in a bed of lime- 


was Dr. Malcolmson, who in 1833 worthily followi 
up ‘discoveries within the Nizam’s dominions in 1819 an 
1823, coat ew Toles forthe formation ithe same part 


Jenkins he enlarged on the mineralogy of Sitébaldi Hill, like them 
he failed to advert to the two rocks which are its most interesting 
features,—his own trap-imbedded stratam with Physas and Mclanias 
‘towards the top, and an unfossiliferous member of the sandstone 


of HLMs 39th Rept, brought to ight in the saustone quarries 
near Kampti, .E. of Nagpur, the impressions of ferns, 
‘which were forwarded to Malcolmson as having previously discovered 


the remains in the sandstone ofthe Hy country, 
‘whom they were figured and described as ie Glossopteris 
Fonneiaee Roylet. As this species of forn is now understood to 
be a Teniopteris, it seems likely, that the comparison of the Kémpti 
aoe incorrect and chat they belonged to a Glosso- 
, whose i jing to state of the fronds, 

= Bens onitg fragmentary 


Tn 1845 I procured a few fossils of the same kind from the 
sandstone, and two years subs itly my esteemed col- 

| Hunter and myself fell in with them in the 
I here doe toe. Teelop; by whom he soeset a 
eritan withthe exception of tho evepiun of the Plante eat 
dopoaits, which is from the pen of his fellow-labourer Mr. 
‘notice of the “ Geology of the Nigwur State," by the 
Borhay Asa. Soc, No 18, Iuly 188, 9.8, Ben. 

ip 249. 
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over to us, proceeded along with Dr. Jerdon, the Indian 
in the direction of But4ra and the Mahidewa Hills*, 
whence they returned with several new fossils belonging to onr 
Eastern jon, and excellent specimens of the shells pre- 


ing in general with those of 
of the Butard rock which they 
the appearance of a diminutive 

Gre the et Fal the scorer of our cabint Phyog bal 

iversary our earliest 

ides bed been socrtained for oth the 

freshwater and sandstone fossils, and observations had been made on 
the remains of quadrupeds and shells imbedded in comparatively 


‘become acquainted with a productive site for sandstone isms at 
Nak ot N yur, Which has afforded a few 
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have inereased 
of the ‘ical structure of the fe 
weGincrel Goole ofthe Distt From ibe rapil savey hich we 
have taken in the preceding historical 
‘have heen brought tolght within our ere, tis obvious that it paln- 
ontology, contrary to the common idea of Indian formations, is both 
yaried and important; but, even in a lithological point of view, there 
eee peas epee extent that re worthy of tuore sitsttion, waif 
all the portions of that interesting arca, there is none for interest that 
can be compared with the vicinity of Nagpur,—its centre at once poli- 
tical, historical, and geological. We have only to take a few 
from our house and we reach the summit of Sitébaldi Hill,—tl 
scone of as heroic a conflict as ever our countrymen gained in the 
‘The spot on which we stand consists of nodular trap (fig. 1). 
distance of a few yards from our feet, just under the brow of the 
a narrow stripe of green or yellow calcareous indurated clay, 
close inspection, is found to contain a number of decaying 
freshwater shells. Under this we perceive a blaish-green 
hich hardens first into a tough amygdaloid, and then, 
of the plain, down to which it is scarped by 
a comput greenstone. Cropping out from 
of the hill may be seen a bed of soft variegated sand- 
en, according as we look east or west, the prevailing 
covering the plain beyond is either gneiss or trap. 
prospect to the horizon. As we stand with 
the north, the first glance that we cast on the distant 
‘that there is a marked difference among them. Behind 
us, on our left, and in front we follow a long sweep of flattened 
summits, with here and there a valley to break the uniformity ; but 
no sooner do we look towards the right than we descry a series of 
round-topped hills rising up at int in massive strength, 
* Quart. Journ, Geol. Soe. vol. x. p. 85. 
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Re meal fepirtancs, acd which, when! ie 
hurr ay add of High ne ire dy upon 

Trap ey District. —The of the within 
ered a ying Mesen 


corners has been encroached on by a projecting portion of Berdr and 
the Betul district of the Sigar and Narbaddé territories. Its 


Chikni, ing by the north of the Mingali fossiliferous quarry, 
extends to Sdkeré and Bhi tnd er wight ogeien vr ely 
with the politcal division, betwen the Subs (provines) of Négpar 
‘and Chindé, which stretches by Lingé, Jémganm, and A‘lasur Hille 

north-west of Bhisi. (ere begins its north-east side, which 


close 
es then touches 
‘after which it again encounters plutonic rocks on its passage 
up the right bank of the Kanhin to Dewagad. At this ancient Gond. 


side, joins that last described, and completes the 5 
cae tae bet tan aha core aad 
ceed wit, Ca in emai tii bem 
\ ‘ing south and east from it fills 
ikanits pul tie te ae ee 
ite at Chindwdé, and eastward’ by way of 
the to Siwani and Chapéré, it merges, 
with the Mathur of hills, in the basaltic district that exten 
to the Narbaddé at Jabbalpur. 
‘The above is, I believe, all the overlying trap within our area, 
with the exeeption of one or two isolated portions south-east from 
Suit, near Waroda and the confluence of Pain Ganga with the 


Granitic and schistose rocks——The plutonic and metamorphic 
formation, the extent of which I shall now briefly indicate, lies chiefly 
in the eastern portion of our area. It is intersected by the Wein 

for the greater part of its course, The tract on the left bank 
of the river I have had little opportunity of exploring ; but, from the 
eursory examination I have given it, I have reason to believe that 
i, ibe rocks sre there very lesgsly developed, i 
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great treet, which stretches from Na to the Liinji 
Racivan coe: boundary is ia oxceeeted by tbaltsy 

surrounded by which two of its detached portions are found at Kut- 
‘Aheiri and ‘iri, near the source of the Kolér. Were we to 
follow the direetion of these outliers, would lead us to the sand- 
stone hills our area, that skirt the southern side of the tray 
chain of north of Elichpur. But if we suppose the 


stone north-west in the Une of the Kanhin'a courss, we 
are fer eos some miles of trap and granite, at the beds of 
Haga shales which, running under the tray 
oar, ya trea fo the be fhe ay 
development of sandstone at the Mahddewas, largest 
Rietondation; bowever, lies to the Sin the basin of the Wartha 
and Pranhitd, extending, with only a few slight intrusions of plutonie 
eee ores wise CE Chaka, eal’ sats ca 
of trap indicated on the map, from the termination of the basaltic 
Ns ee mackie ese ioe Hie nea 
country by Koté, until within a short distance of Badrdchellam. 
eee gorse te bey of ttn caery tare 
Tand the Wein Gang is the oocurrnoe of ‘of sandstone- 
the most pet od wa, reign 


fe ‘on the east of pees and that which Ee re in in the 
eastle-like bluff of Perzigad. On either side of the Wein Ganga we 
meet with some isolated remnants of the sandstone formation, One 
of these, but very limited in its dimensions, lies on the banks of the 
Selari x sual sir stream which joins the Wein Gangé near the town of 
Pawani, Another farther down the river extends for some distance, 
first on the right bank and then on the left. In the distriet on the 
of the Wein a little sandstone proper is met with at Koka 
eg a cast jandara, and on the banks of the nie et 
ibganm, A on the east side of the Nawagaum Lake, 

which it extends south as far as Mahagaum; while on pee 
ham there is an Soudan of sls, which is also seen to cross 
the road from Négpur to Réyepur at Mundipar Ghat and Jamnapur 
strata, which are red, green, and 
es, Mundipsr even white, seem to be the same as the fossi- 
Tiferous laminated clays at Korhadi, In addition to the dolomitic 

strata at Korhédi mentioned above, there are eminences of the same 
erystalline limestone running eastward among plutonic rocks from 
ep aroatie wes teak Srhich steer higbe up there is a small 
patch found along with a little outerop of sandstone at Dudhgaum, 


Deserta Feta vartous parte of oor aren we maect with beda of 
laterite, covering the rocks already described, I have not found it 
* Quart. Journ. Geol. Soe, vol. viii. p. 230. 
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number of instances the shell has been completely 
asa cement im ing the of 

deposit is seen at Nagalwada near Elichpur, to 
of our area; but there, in addition to the fossils just men- 
it inelades Limneeus, Planorbis, and Unio. On the banks of 


is an necumalation of the freshwater shells previously enume- 
Hea Wcendcrabie iatermestary of a qpecicn of ichiats spd 
ingled with 


say 


of land shells—Heliz and Bulimue. Mii 
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Judging from the relation of the regur and red sil to the brown 
inclined to regard these two formations as contempora- 
neous; and, from the evidenee of the fossils contained in the latter, 


IL. The Brown Clay, on which I have said both the red and black 


i its rest, averages, ther with its underlying Con- 
firth of hey wt tno 
in 


here, but diamond-mines have been oj in it east of Nagpur. 
Malecolmson+, and after him Newbold, inferred the identity of the 





i is 
sandstone, within tracts of which it is sometimes found; and hence 
the arenaceous strata of the Peninsula have actually come to be 

* Some from the banks of th imbedded in a 
eh oad cated th parte of Mets, Pete, cnt vote 


as all ‘ 
+ Bowb. Br. R, As. Soe. Jour. vol. i. ps 250 
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of extending over sandstone without being associated with a 
‘sedimentary formation or volcanic effusion, 

Though the three formations are generally counected with each 
other, yet it is chiefly the upper one, viz. the overlying trap, that 
‘meets over the face of the country. Leaving out of con- 
‘sideration the very few examples of denudation which have uncovered 

deposit in the plains, and the equally rare instances 
of eruption which have there upheaved it on its ‘, it is on the 
of the table-lands that we may be said to gain our whole 

Teavlides of this dapartment of Nagpur ceclogy. In commenci 


tion is so thin that a very little earth or may suffice to hide 
it from our sight. But generally the water from the brow of the 
hill in the monsoon collects into little rills just at the place where it 
eaves the nodular trap, and having now gathered enough of strength 
to make an impression on intervening barriers, it proceeds to plough 
RW Bat depoate uel Usd atl sofher subjacent norgdaleid: Ration 
an interval between each streamlet, like a talus resting on the harder 
Getiedis rock Itclow (see fig 2), The thickness of the’ over ing 
trap on Sitibaldi Hill and the tabulated summits in its immediate 
‘vicinity is from 15 to 20 feet, which agrees very exactly with the 





Fig. 2.—Sectional iow of one of the Trap Hills near Nagpur. 








Sure si. Freshwater deposit, 
TE Wateias iy (sbte sen, dic). 2 SORLIEEISE” — », Hard aaypaild. 


thickness assigned to it by Dr. Voysey at Jillan. On the Western 
Ghats, however, ecooetiee. to Colonel Sykes, @ stratum of earthy 
j Which is just our freshwater mee was found near Junar 

a thickness of from 300 to 600 feet of basalt *. But it not 
unfrequently happens, that in leaving the plain and climbing up a 


* Trans. Geol, Soe. 2 ser. vol. iv, p. 419. 
‘ 
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fight, the traveller comes upon one deposit, which is there of a deep 
Peer kes, eee rar se moet sc 


compound of all three. Here it is 
Jndarated frequently the upper lnyer, which is next 
e 





ity it is utterly devoid of all traces of ancient life. In one of 
Ber eee tame llama ie nope face 


In judging of its identity a very useful guide to follow is its position 
Ta lyme ca Aa es ey 
even this, as we have seen, fails us on the outskirts of the formation, 
Extensive experience, that enables us to combine several criterions 
Poet ear teet gba acanticues here: aieage rere aaa 
the only sure help towards arriving at a correet decision, 

‘The of the underlying trap, from its lower 
being generally concealed, it is impossible to ascertain, It is obvious 
that according to its greater or less development the plain rises into 
a gentle swell or increases to the dimensions of a hill. Near TAkli, 
at the spot where almost all the fruits have been discovered, it is 
‘afew inches thick, and a few yards from that locality it ‘thins 





where its superposition on the sedimentary rock cannot be seen it 
must be a it deal thicker. 

T have thus minute on the Fi eeraeee exhibited by the 
overlying and underlying trap and the deposit enclosed by them, in 
order that we may have a wr idea of their relation to each other- 


indicate. It is quite evident, that before either of the voleanic rocks 
‘was poured out in our arca there had been deposited on the sand- 
stone a stratum which must have been at least six feet thick. Over 


ischarge 
sinuates itself between the sandstone and the superior deposit ; and 
in some parts more than in others, through force of 
tension ruptures the superinenmbent mass, tilting up the stratura 
Beara ae Sea TNS SP or raising both stratum and 
the of the plain, either leaves it a flat-toy hill, or 


boiling surge \es up its summit or by fitful effort. In 
Hertarcas, Ge waned yeeat Ce it’ has not tilted up 
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‘on their stems, when closely examined, protuberances of aérial roots, 
Bailanito (ares a0 frequently. obecrved onthe. Wild Date of India, 
paar y an we pes mabe ape er ee as 
variety and profusion there may be seen occasionally 
Feidiomiees eeitits arettbo Ung uk, a5 ‘lel 
fe a : 


Age of the Freshwater Deposit —It has already been shown by 
my esteemed in bis conclading observations on the tertiary 
plants (see above), that the body of water in which the strata containing 
the above-ennmerated fossils were deposited must have been a lake. 
1 shall now inquire at what period that lake existed. The determina- 
tion of this question is attended with peculiar difficulties. In a 
temperate climate like Britain, the discovery of a large number of 
‘organisms fitted for a tropical abode at once demonstrates that the 
rock in which they occur cannot have been deposited subsequently to 
a remote tertiary period. Here, however, where we have a tropical 
heat at the present day, the evidence derived from such a source is 

Still I think there are sufficient dissimilarities between our recent 
and fossil floras to prove the great antiquity of the latter. While 
there is a general resemblance between the two, inasmuch as Hedy- 
saree, Cassia, Luffa, and Nipa are comprehended in both, there 
may be remarked on the other hand the total extinction of two 
gener, if not an order of endogenous plants, that once flourished 
juxuriantly here,—I refer to the mulberry-like and strobiliform fruits, 
which, though formerly so abundant, have at present no representa- 
tive either in India, or so far as I know, throughout the world. We 
must therefore direct our thoughts to some pened cope 
remote, when there was a greater uniformity of temperature over 
parts of the earth. Of the more ancient tertiary floras, none corre- 

with ours so well as that of the London Clay of Sheppey and 

. In both of these localities we find Nipadites, in the 
former also the Xylinosprionites and Tricarpellites of Bowerbank, 
fruits thy. allied to those found at Ni ir. 

Stier a secnaion ohare co scarcely one seems to 
be identical with forms now existing on the surface of the globe. 
‘The nearest approximation to specific identity is in one of the Cyprides, 
and in the minute discoid Vateata ; but whether the identity is com- 
plete, I am not competent to say. Supposing, however, that it were 
proved to be so, this fact id merely show that of all the living 
‘tribes inhabiting the waters, or the margin of our old-world lake, not 
one has survived in India, except a single species of Cypris, for the 
Faleata minuta is not now found here, nor indeed does any species 
of that genus appear to occur throughout Asia. But with these most 
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Se Sere pee at agli taba ck th tleled 
es Fn tient Beek ca 
badda, pr fohtura and Domadadar, in the 


‘and successful found shells, including an abun- 
iota lee of Unie, and if Lanny judge from 


Mess" (Piyectol Unie). Leaving tne NerbaldG a coming 
ae Bee ax hae ben mene 


ppedimgaa of? and Unio, which T it pleasure of sending 
to Society. Returning to Jirpa, we enter the district 
of Betdl, about 100 miles N.W. of eeias ees eae of 
who found shells at and Mi on the 
E. fhe Coan ne Bharkierti, Buciswads end Jamal on tne 8 
and at Badori, Kolgan, Gaikhim and Bakur, on the S.W. Passing 
rer the Wealitiee within the State of Nagpur, to which muficiont 
‘reference has been made in the previous part of this paper, we arrive 
district north of Hyderabad, where, Tam informed by a friend, 
have been extracted from one of the banks of the iveri at 
Le Maltiaon wathar Miclto Sis Suivalioners, ted Deshes 
Mandir lcolmson, and at Medkondé, Shiwalingaps, an lar 
by Voysey, who as early as 1819, when organic remains were almost 
unknown in India, met at these localities with shells, including, as he 
ee tere csi, Badin, Helix, and Turritella,”” 
some of which may Eesisied es Pye Sal Fac, Not far 
from Deglur, on the 8. side of the Manjari, Can. Newbold obtained 
specimens of Physa at Munapilli§, and from between Kulkonda 
and ‘on the banks of the Bhims, se Windham, These yal 


y 
‘besides these, there are many places where the same deposit 
oceurs destitute of organic remains. For example, my friend Mr. 
Hanter and myself, on a mission four, traced it almost without in- 
ee rn ae Nes bere as ful ee ee 
to Elichpur, a distance of 100 miles and upwards ; and, while 
ett ra ste and at others 
. ‘As. Soe. Journ. vol. vii. p. 
+ Malcolimson’s Central India, maith 320, 
$ Trane. Geol. Soe, 2nd er. vo. ¥. pp. 870-1, 
§ Bengal As, Soc. Journ, vol. aili. p. 98 
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-a little carbonaceous matter covering some of the vegetable 
Lag ‘The fossils themselves, however, whether animal or 


one 

rece of which to d with the C. eylii (eon 
inst found by msou,—a indistinct impressions viel 

like Melania,—fruits and seeds, thi not of the same genera as 

ours,—ensiform leaves, like the Nagpur imens,— 

‘cormiform roots, whit itt eon. ound erky in telng: tye 408 
jledonous wood. 


an abundance of . 

At ii or i near Rajamondry, not far from the 
mouth of the Godavari, 1 are found some outlying trap hills, 
which Gen. Callen pointed out to Dr. Benza as iferous, That 


visited al andi Remenseh map over 


gentleman 
Coren ‘ing at its base of sandstone, which is overlaid by Ch 
veined jeer thes Tieton deposit with oy finally 
of basalt. ie fons wee state Dy Dr. Bensu tba partiy 
and partly freshwater ; but, as his statement was made at a 
time when not much attention was paid to the distinction between 
these two classes of shells, it was suj that it might be incorrect. 
Teonfess that I myself was guilty of this wrong to the memory of 
(i Fh Boeke dl Reach pedir tar 
through my friend Lieut. Stoddart, employed in connection with the 
GodAvari pablic works, I have ascertained, T am happy to say, that 
Dr. Benn is substantially right. His Oysters were real oysters 


Mr. found several kinds of shells, and among them a Physa 
identical with a species common around Nigpur, which was in the 


then we have the best proof which similarity of position and 
specific identity of contained fossils can afford, that the deposit 
enelosed in trap at Pidpangali is properly contemporaneous with our 
freshwater deposit in Central India, although a majority of its 
are truly marine. It is evident that it was here our great 
ion of fresh water, stretching either in one continnous sheet or 
interruptedly a distance of 1050 miles, in a direct line from Rajmabal 
to Bombay, and of 660 miles from N. to the neighbourhood of Pad- 
pangali, oS itself by an estuary into the sea, Whether this 
expanse of freshwater was one or many lakes, eannot now be 
Pstarsiaet fa toneoquence of the disappearance of trap from many 
situations where once it must have existed, bat I am persuaded that 
the more careful the exploration made in the great basaltic region 
* A sruall series of fossils from sent hy the authors com 
on Sr Cont cn 
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duced into this land before the inhabitants shall be convinced of the 
ees eeess stitele, wd dll bo. able’ G2 cuaientane 
the seeming organisms are simple zeolitic concretions that have 
iste the le vk Nodules of the same shape are 
found in the same formation at Sonegaum, near Kalmeshwar, fifteen 
miles N.W. of Nagpur, Spee agape interior 


‘consists of a confused mass 

The Age of the Trop! neat ktieiune sean ae 
daloid or me py ns oul tet 
it is capped. The areal ruption, then, de 


. 
He 
ea 
e 
it 
aH 
: 
ae 
hie 


We have thus an overlying Stanon of sodclst ball which has 
taken after the strata, and an underlyif od 
trap, which has occurred after the 
(Ta phlei  acremer Se 
India, either more modern or more ancient. Capt. now Col. Grant, 
of Cutch*, and Dr. Carter, in his 
bay before quoted, have adduced 
ano the districts which they have examined, 
there been of voleanic matter subsequent to ie 
; but in all the district through which my coll 

have been called to travel, no trap formation so 
under our observation. Nor bed ote akc than the 
overlying been discovered. It it be it from the 
Sseeiapesen et oolated yoo of fore tp part of our fresh- 





re re iat Nile those were deposited, there were sheets 
‘of yoleanie rock already on the Central India. But it 
‘appears to me that there are no is 


Ait stated rs 1g page of this 
paper. Besides at Bokara, and some parts of Takli plain, where the 
Saat en not Deen sotercale lite wader our tetery formation a 
all, but where the latter, with its characteristic Tests imme- 
diately and conformably on the sandstone, there is not a trace of 
volcanic matter to be seen. 1 am inclined therefore to doubt the 
‘occurrence of any trap in Central India older than our lacustrine 


of the Raj Hills, M‘Clelland+ 
id is found underlying the coal-strata of 
district. The coal there is manifestly the usual so-called oolitic 
‘of India, and therefore we have amygdaloid disturbing the juras- 
sic formation. But, if a stranger to he locality may be allowed to 

opinion, I would respectfully submit that the position of 
is not conclusive against its comparatively modern 
origin. ‘obyious that the most recent age attributable toan 
intruded rock, such as it is, cannot be exactly determined by ob- 

* Trans. Geol. Soe. 2nd Ser. vol. ¥. 

+ Report Geol. Survey of India, Season 1848-9. Calentta 1850. 
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obyious that in places not a few the water of the lake must have been 
so shallow as to allow the igneous rock which was poured out over 
its bottom to rise above its surface into the » We must 
resort then to some other hypothesis than aqueous pressure to explain 
the horizontalness of our trappean-hill tops, and a cause adequate to 
the effect is the well-known law by which the surface of liquid bodies 
is reduced to the same aniform level. To this law volcanic matter 
is subject in spreading over an area either of land or water. If to 
this it be objected, that then we should the surface of the 


VIL. The Sandstone Formation. 

Under the id, or, where it has not been intercalated, im- 
ages. under the tertinry freshwater strata, is found an extensive 
series of rocks consisting chiefly of arenaccous beds. 

‘A. The upper member of this series is seen at the foot of Sitdbaldi 


eam cree ih sore nisces coer the emygdalci, in others under 
the tertiary bed, but for the most part as the surface-rock, through 
Tp Bokharé. At Nagpur and in Takli plain the strata 
are of friable sand intermixed with kankar, and variegated with a 
iecnginrse and occasionally a purple colour. But it is at 
Bol where we can understand it best. In one of the quarries 
there we find it as at Nagpur, only with less of the colouring matter. 
Going northward to snot , we see it on the way overlaid 

Rnd discabed ome eerie 


par igs 
the action of rain and the aissoephece, At Kémpti, situated tos 
their top, and rising even to the surface through the soil, are im- 

bedded huge blocks, some of them angular, but most of them 

ale and ay site contain. erie all ance Ue 
ave ‘procured t interesting locality. i ‘ 

towards their lower part there occur a Danaaioaer of com- 

2¢ 
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an ant etal (from pee): 


endogenous, 
Aa laminin Phyllotheca, Vertebraria. 
the sandstone quarries at Bokhdré and Korh‘di, 
ha ye the surface, with a dij LN atin 
series of red shaly beds ; ratieeeeretiomtal Donte 
species of green green argillaceons strata, lying somewhat more para 
Steet two to the sandstone beds, from the absence of 
exposure, I have not been able to ascertain; but they 
‘appear to under! underlie it. Besides the locality now named, these 





been told by Mr. “sates feslgeso cabrones an extensive tract 
‘of country near Hnrdogad, south of the Mahidewa Hills, It is 
the same strata that are found to lie on the west and north 


of the Lake, and to cross the Rayepur road at Mundi 
Ghat and at i, near Sékorali. ‘The red shale at Kota 
has yielded the following organic remaiug:— 

of c—A reptilian footmark of one-third of an inch | 
er much broad, ‘Three or four specimens have been = soe 


‘On the sanie specimens that eon ‘these footmarks are seen the 
tracks of wormlike animals. That the animals forming these tracks 
have been Annelids resembling Earth-worms will be evident to an} 
one who considers the eauerenes of the furrows; the way in whicl 
the head has occasionally forward, and then withdrawn ; 
the tubular holes by ibe the ground has been pierced, and the 
ntestine-shaped evacuations which have been left on the surfnce. 


N.W. of Chindi, seventy miles 8. of Nagpur. 
“The only vegeiable orgasm which bas been discovered in the 
shale is a stleated plant, which most probably belongs to the genus 
3 but as a sufficient length of the stem hss not been 
obtained to dieplay the articulation, its precise character cannot be 


D. eee below the red shale there are found beds of white 

i, which have been greatly disturbed and dolomitized 

oe Rains rocks above referred to, Similar strata, but = 
‘and blue, occur in the channel of the Pech at Gokalo, a little 

; and still higher up at Nawagaam it rises into @ chain 

of Se which rons thence westward to Kumiri, Following 

up the river still further, on its right bank we come to a patch of 


laticeps, Owen ; vee Quart. Journ. Geol. Soe. yol. x. p. 474; 


2c2 


* The Brachyops 
and si: p. 37, pl. 2, 
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the south et riin and Kot, sci te pate ih 
inch Tes Waa cate by th heat De Bal ae 

‘the Ir. Be 
BBesekebe dees any wy that ead re eee 


Pepeeieeg sik ho ter canornita te his soso’ and in 
localities farther south, Malcolmson states} that the shales on which 
the sandstone rests are blue, red, green, or pure white; by which 
rather rare colour we are brought in mind of some of 
the a a aaa And as we are told Neb 9 Lo sand- 
stone | ats tly “* into 
OT 
that, inferring the identity of » Hedeee sandstone with that of 
‘Souther India from the occurrence of diamonds at Weiragad, Mal- 
‘ecolmson’s statement was wrong as ee its grounds, yet it nN: 
‘correct as to its matter. The tbe shale in reference to the 
limestone seems to vary. At hat itis the superior rock. Such 





‘at Mudalaity, given hy the latter writer, we have the following ord 
*< compact light-coloured sandstone, 120 feet ; limestone, 310 feet ; 
shales, 50 feet; laminar and massive sandstone ;—whereas by the 
section obtained by Dr. Belllj we find sandstone, from 50 to 500 feet, 
limestone, 9 feet,—and, after various unimportant 

bituminous, and calcareous strata, in all 4 feet, limestone, 

1 ft. 9 in., laminated sandstone and shale, 8 feet, and argillaceous &e, 
ees 11 feet 8 inches, we come to limestone, 23 feet, then 
and calcareous beds, 25 feet, red clay, 27 feet, and lime- 

fee Bet Here it would appear that shale, sandstone, and limestone 


“rw te is no great development of carbonaceous beds in 
which is the more immediate subject of this paper, yet 
T should regard the communication as incomplete without some 
td death Tndian coal in reference to our sandstone 
Bhawan, in the north-west of our area, at the foot of the 
Miho Hills, furnishes us with a common term of comy 
observations on the so-called Jurassic (or plant- 
perce of the Nigpur territory the authors re 
four members in the following descending order :—a. MMhick bells Ided, 
coarse, ferruginous sandstone, with a few stems of trees. B. Lani- 
uated sandstone, exceedingly rich in vegetable remains. ¢. Clay 
‘shales of varions colours, and bearing worm-tracks and foot-marks. 
De io Sag Biceceally altered and crystalline. At the time when 
‘was written, the authors thought it probable that the 
Beret ‘coal-deposits might be referable to the ee (c) of this 
+ but, having since had further opportunities of personal in- 
Quart. Journ, Geol. Soc. vol, vill. p. 232. 
Gal, Soe, Sod ser, vol. vp B48, 


As. Society, vol. vil 
pe Sl. 
also Quart. Journ. Geol. Soe. vol. x. p. 374, and nove, 
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Pret adserethataten ancien under the name of Kattri shales, 
eee ea ered fds show fo Southern India, and Franklin 
in Bundelkhand, another 


owing to the intrusion of the granite, thia member of the 
does not. oceur in our ueigh! ei Leet 


Character of the Formation—There can be little doubt that the 
‘upper strata are lacustrine. The anette, ta Foods Ce Fae NAR 
mense collection of terrestrial vegetation, 
| Serra of cls al 

must have 
farce nit oe Fpeabonid bare. hovered Duiestonl 






ted. oe 
arse the 


“ree penetra opt 
they follow the analogy of the other members of the formation. 


fossils discovered Dr. Bradley, is the same as at Nigpur, 
wl ee es from its association 





‘vegetation 
tected there, a piece of the shale which Dr. Bell kindly sent me bears 
the impression of a bivalve exceedingly like a Cyrena or Cyelas, Dr. 


ee 
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*, but of both these with those across the Atlantic. Our in- 
‘in the resemblances of the sandstone fossils show that the 
fossiliferous strata are connected with the Richmond earboni- 


‘at both of these Indian localities bear a relation to the 
‘coal-measures, characterized by an apparent specific identity 

of bans and though the genera of which the species seem to be 
are not the same in both cases, yet it is obvious from the 

sort of ex equali argument which we may Raeiaik ecieiae 


pen 
the progress of investigation here may soon eluci finding the 
(esesltader rapnderations ia Jextapontion, Mesa “eng te 


warranted in , that our rocks cannot at all 
events be older than the Ji ‘if under that term the Lins is also 
the head of the Labyri tends to com- 


‘munieate to them a Trinssie aspect; but, if the Jurassic charneter of 
their abandant flora be taken as the real indication of the age of these 
rocks, we arrive at a conclusion which brings out the interesting fact, 
‘that the carnal of Labyrinthodonts, instead of being confined to the 
Coal and ‘Trias, survived (in the Bast) until the period of the Lower 


Regarding the age of our shale c, which there is 

eee cacecs wed dor oendstooes tine tine tle 
to say more than that it cannot be much older thea’ these. The 
‘occurrence of worm-tracks, as well as of faint traces of Phyllotheca, 
‘will not allow me to consider it anything but part of the same Jurassic 
formation. But as I have endeavoured to show that the coal-mensures 


On the age of the coal-measures of Bengal two opinions have been 
submited to the public within the lst four otra one in JE50 by 
Dr. M‘Clelland in his “ Geological Survey,” and the other in the 
‘eourse of the present year by Dr. J. Hooker in his interesting 
‘Journals *.” 

Dr. M'Clelland’s sentiments, which in 1846 were very decided as 
to the true Paleozoic character af our Eastern coal, scem to have 
remained the same at the period of his more recent publication on 
the subject ; for we find him in his “ Survey,” while admitting the 


[f This portion of the wh on the Age of the Sandstone” has been 
‘remodelled a aig: ‘of the Paper, so as to introduce the necessary 
references to the opinion nbd yD, Hooker inh et interning 


is associated.” —Secretary of the Calcutta Coal Committee on the Coal of the 
Great Tenasserim River, in Committee's Report, p. 138. Caleutta, 1846. 
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ith the Burdwan be which have Ferns, Trsysi and Per 
tebraria, and to be ranked with the Siwilik rocks, which, I believe, 
have none of the three? Or, if the carbonaceous strata at both 
on TE dean manana ra 
canbe or gg eredved aon atl pe ade 
“rallye! ern-leaves, of Tricygia, ai ertebraria,” 
uaderlie sandstones whose numerous fossils, not to 
- those of Burdwan itself, are pants plese yo than 
jurassic? 
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eet Plutonic and Metamorphic Rocks,—At the end of a paper 
which has already Wine wort: Nan it would be unbecom- 


and 

aah ona ce corieke ciearand bortbucate elegy oitreeteine 

genie ‘The peculiarity of the last-mentioned rock in the streets of 
capital is, that it is generally a pegmatite, consisting of flesh- 

a bacinca hegerphte: grant quartz, disposed so as often to take 

the granite. But very frequently it ocours 


sia ater ‘com| a in white Sree then bave 

Ba ore porcelain. In Nagpur the most 
ee ar ievalbe ii into niacochlts The former rock, 
anhen fresh, is wpe not extensively for building: and 


quartz xlauihrenintnct irre 
sess Omer oh tepid tering ey 
mica. The range of plutonic hills on the west of 
i, which is indeed only a narrow prolongation of the great 
enka ale dakar eaten mga te 
by ac eruption of gra site cor Senet eo S| 
fiers e aiaverek te hadith ie 
of Neg, is generally grey very micaceous. Above 

it, forming the the range, lies mica-schist, passing into 
price shahoes quart which ts overlaid by a aration of atk 


Paes 5 | 
oo then aoe considerable thick-— | 


‘resinous: 
with 


white quartz: 
for about its 
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rere nr ae Oe shawl Shuersh oe ane 
being ascent through jungle, 
naked rock. The Rrcn-ove fa cep rere 





Seen ice econo see 
ee means of eile ade ed tor an 
export trade to sundry. Hot besides tha eal 

there are others in =the weigh which could each ple 


i, which are Sa ee We of dhe Wea 
sa aoe seems to eels ai sme 
times, r but most partcompact. Unimportant 
of ae te scattered through the es of the capital. ee 


the Plutonic and Metamurphic Rocks —These evidently 





hig we tt to one and the same epoch. Col. Jenkins observes 
that at Nayakund on the Pech, to the north of Nagpur, he met 
with Brauite, composed ehiefly of whitish felspar in very 
large a mass of which “was distinctly traversed three 
or four times by granite-veins, accompanied by as many heaves.” 

The eae of the veins was smaller-grained mr redder the more 
recent it was, and, to the best of that Ser 's recollection, was desti- 
tute of'mica. Without, however, more extensive artificial sections 


of the rocks in this neighbourhood than bave ever been executed, [ 
fear it will be difficult to fix the respective ges of the different erup- 
tions. A cursory view of the question would lead to the supposition 
‘that the micaceous granite is more ancient than the pegmatite ; but, 
in areas where both are presented in the vicinity of each other, the 
soundness of this view may be questioued, or at all events it appears 
re be “a eae in the Ree state of the country to have it con- 
city, which we have said is 
Seed with gneiss, Lae and quartz with mica and with 
schorl, is Sideatly 9 ‘a very recent eruption, for it has not only con- 
verted much of the very highest member of the jurassic saudstone 
into but it has completely upheaved it. That the eruption, 
was posterior to that formation, there cannot be the slightest 
doubt. But it has sometimes occurred to me, though the observa- 
tions of the most eminent Indian geologists areopposed to the thought, 
that this itie outburst may be subsequent even to our trap. 
‘The section (fig. 1) at jage 350 may throw some light on this 
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‘its appointed time furnished an abode to its peculiar livi 
fas invaded by an inmente entpontng 
crates pena hese sod left Western and a great part of 
Central India a dreary waste of lava. But these basaltic st 
acy eb cing S second ereption of Si Tee Ba oom, 


to, the surface, but a passage for itself under the newer 
Incustrine strata, Ty ala: papeiecumbeat aoe (ir helen of 
hai aera to the east, water has swept over the 


plutonic Feit eaimmpar er papery i isier| 
materials impregnated with iron, and some time after there were 
Segarra te ist si hertosebie Inns bones of hi 
mammals, and above it a stratum of brown clay, which immediately 
facies the rperdcial depoaits of the black and red vols. 


Thave to acknowledge my obligations to Lieut.-Col. Aleock, 
of the Madras Artillery, and Des. Leith and Onrter, of Bombay, tor 
bewisy d me in obtaining access to books (or extracts from them), of 
which [should otherwise have been deprived. 

ee (PL. X.) of the district described is coloured ged 

from an excellent political map given in Rushton’s "eg 
Gazetteer for 1842, The formations between Chindwadi and the 
Mahédewa Hills are laid down from a sketch obligingly furnished to 
me by Mr. Sankey. 
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QUARTERLY JOURNAL 


or 


THE GEOLOGICAL SOCIETY OF LONDON. 


PROCEEDINGS 


ov 


THE GEOLOGICAL SOCIETY, 


Marcu 7, 1855, 
‘The following Communications were read :— 


1. On the Goun-rixuos of Bautanar, Eurexa, and Canswick 
Creex, Vicrorta. By M, Hewnravx Rosares. 


[Communicated by W. W. Smyth, Esq., F.G.S.] 


Dunrne the voyage to Australia I carefully studied the Government 

on the gold-fields; aud on my arrival I was greatly disup- 
pointed to find Dag eaane regulations were still in force, which 
entirely precluded the establishment of a regular gold-wash work. 
Thad five men, miners and others, bound to me for two or three 
years ; and all that remained for me to do was to follow the example 
of others, and try my luck in the gold-lottery, for success under the 
present system of claims is a mere chance. 

We first entered the gold-field of Eureka; but finding that, from 
the exhaustion of the shallow works, there was only deep-sinking, we 
proceeded to Creswick Creck, about twelve miles north of Ball 
where between November and March T have sunk many a hole, some 
of which proved blanks, others were too poor to pay. 

Ballarat™, Eureka, and Creswick Creek, although not one gold- 

* [See also Mr. Wathen’s ‘on the Victoria Gold-fields, Quart, Journ, Geol. 
ne ES Mr. ‘on Mount Alexander District, iid. vol. x. 
» 
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1855.) ROSALES—GOLD-FIELDS OF VICTORIA. 397 


sometimes curved, and sometimes to the west, as towards Spring 
Hill, Creswick Creek. 

It is these quartz-veins which form the matrix of the gold, 
Quite unconformable to the slaty rocks is a lomerate of 
pebbles of white quartz with a rusi-coloured cement. ‘This (the 
“‘iron-cement”” of the diggers) is the ipl Nees 
to the alluvial soil, and is found at varying distances, 10 to 20 
from the bottom of the alluvium, being sometimes only 1 or 2 feet 
pera ceen ee ob sail) fet 


Where the slate-rock is covered by drift-deposits, it is generall, 
Mpcomapoeed into alicate of alumina ; Wut not on moh dist 
ahs distinguishing the “ pipe-lay,”” which has been 
formed of the clay slate oo sandy pipelay (“sandstone 
bottom” of the diggers) resulting from the decomposition of the 
arenaceo-micaceons slates. Where the strata are decom 
amboveds the strike are a sufficient index to distinguish a 
Mtras Sema "fave boing, to whether the has reached 


q 


false 
slate, or has still to penetrate more of the alluvial deposits. For 
of observation of this kind, some holes have not been “ bot- 
(”" at once, whilst one at Bendigo penetrated 200 feet down into 
ina yain search for another bottom. Although the “ pipe- 
consists principally of silicate of alumina, it retains sufficient 
mechanically mixed with it to render brackish the water 


i 
eae 


rift. or alluvial deposit sometimes includes two * bearing 
” (charriages), containing gold. ‘The lower of th 

the base of the whole—consists of large quartz-boulders, some- 
of 4 or 5 cubic feet volume, which always indicate the run of 
the auriferous ground; and these are covered by gravels, sands, and 

without any regular order of superposition. 

the absence of basaltic boulders, and from my observation 
of basalt overlying the auriferous detritus at Clark's Diggings, I con- 
sider the gol heds to be older than the eruption and flow of 
the basalt, although this is followed up by the detrital beds of more 


Hence results the important fact, that the gold may sometimes be 
Rica sane te Seosous rock. 

‘The alluvial deposits may thus be divided into,— 

A. Before the eruption of basalt and 

T, Older than basalt .. 4 "tye + charriage”” of basalt-boulders. 
Contemporancous with charriage of 
“pasalt-boulders. 

IL. Newer than basalt..¢ ©. Newer beds covering the basalt- 
boulders, but older than the forma- 
tion of the existing valleys. 

At Creswick Creck the “‘charriage” scems to come from the east 

and south-east ; ‘but my endeavours to trace it have been foiled in 

the where it splits up into many branches. 

thus tracked up, the bed of the charriage shows signs of 
282 
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Broved the “run of the line" My impression i is that it would be 
farther to the north-west, under the basalt. 
‘he shallow bed is found nerose Pennyrweight Flat, Golden Point 


nificant jounting 
and its much larger boulders ; and, whilst in the former the gold runs 


in ajar 168. 
cine hicts aaa 

dig il pales as at present, to 
Rereinsineak ear iat hes ‘egrets conn Cea 


regulations will have to 
Fine petit h tiny alse al go to mon ia 
proper way. Te oy hen the deeper beds and the anriferous 


fa ith ch of ‘bat how 
va ce st Eanpiiee belo int. Lever ripest oad 
all must change! 





2. On the Growocy of part of the Puxu River District in 
Ausrrauia. By Beate ance Overnuemmen, Esq. 


[Communicated hy Sir R. 1, Murchison, V.P-C.S.] 


Near the Dividing Range of Australin, to the east and to the west, 
igneous rock and metamorphosed sedimentary rocks prevail, together 
with breccias and conglomerates, composed of both of the preceding 
kinds. UD ose from the Dividing slates, shales, 
grits, belonging, as it s, to the older carboniferous 
predominate; these are m traversed by, or sometimes re= 
Eisen with igneous rocks, and are overlaid at some 
from the Dividing by coal-besring beds, the age of 
which is yet a matter of controversy. 
Jn the Peel District of which I shall exclusive} ereekiis Seats 
rks, true granite occurs but, mut 
Bae wid hicsiads, 4 ame ats it en ey and. this later, 
assuming a fine-grained or compact ecienbel gad into diorite, 
aoe rocks gppear Sa ek plaonthen have mae 
felspar- and hornstone-porphyry (felsit-porphy wee 

[cee yaaa enitic or dioritie base. 
lyon, the ‘Crow Jand, Blancos Tol 
fe It is of Eteen Besqaa cowtrretice $0 the Peel Distr an 
0 LESS aed ele paar igre = 

itary rock and forming parallel to the strata. 
‘Tn contact with the igneous rocks is extent ot nes 
sedimentary rocks, especially ied slate, silici- 
fatten of the sedimentary rocks is a remarkable and very obvious 
fact, and will nowhere found to greater amount than in this 
locality, and all along the Dividing Range; only in rare cases some 


be 
insulated of soft slate are ol eheerred) exvebped 4c Ee 
ecieacivooks Not only has the slate partaken of the silicification, 








undergone the same change. In close 


silicified rocks are found over a yast ares bree 


ing the character of 


also has 
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met with at a greater distance. The slate contains also small beds 
of Ti which increase in some localities to large masses. 
‘Where the soft slate predominates, and also in rare spots nearer the 

rocks, traces of fossil plants (Lepidodendron) have 





west 25° south), ‘The veins are generally of small size, and seldom 
exceed one foot in thickness; they occur for the most part in dioritic 
tock, and in dioritic and siliceous breccia, but to be the 
Tichest in true diorite. As far as actual trials have the veins 


the gold, but these very instances leave 
Bose ia wy sind thet the served flows sirpeoe Ss 
a e parts of the gold-bearing quarts-veins, whi 
Picton cd thewtt igh degre of decomposition —the upper- 
most portion must have xhyis i 
quartz in loose and often complete crystals newly formed, 
Reese Atanas" teclaced with rors” ob len stalline 
structure, This crystalline outcrop of the veins has been 
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3. On the Occurrence of Onsroian Bons in the AvRIFEROUS 
Atiovra of New Sourn Wauxs. By the Rey. W. B. Cuarce, 
M.A,, F.G.8. 

[Abridged.] 


Ix Mr. Darwin's “Geological Observations on the Voleanie Telands 
iste during the vorage of HLS, Beagle" (p38), tht author 
Seetsibes fe releacs bean of grees cbvacicn frean the pla 
Tptieeg the fires Darling and Muzcay, and which be recetved 
Sir. L. Mitchell 


‘The explanation gi Mr. Darwin appears to be satisfactory 
sbahe iy of tne fotiual spose, sod conbeage bf 
the examples cited from M. Beudant. Sir T. L. Mitchell's 
specimen would seem either to have been drifted from a very long 

or, which is more likely, from the known habits of the 

Pee arrears ceotes Dy ae: Of thei ABS piobeh 

it in the trap-hills of the Lachlan to the north-eastward. 

i ‘imen was unique as to Australia, until recently. 

During the last two years, several similar specimens have been 
found in the auriferous detritus of the western and northern Gold- 


first which I met with was found in the cradle of a gold-washer 
on the Turon River, who dng it from a depth of 30 feet below the 
surface. This was a small, irregular, roundish substance, 0°6 inch 


: examples described by M. 
Beudant than the figure given ty Mr. Darwin. A similar specimen, 
but of a rude elliptical form, 4 inch diameter in the major axis, and 

having a sp. gr. of 2°57 at a temperature of 63°, was found in the 

washing-stuff of the Uralla, or Rocky River, County of Hardinge, 

New Pela District. 

From the same locality were derived two other specimens, which 
freeing the in, oF nck on ut fndh Thong 
ively, includit rim, of } inch and about 3 inch, 
except in and in the extension of the cells over the rims as well 
as in the uclees sare with Mr. Darwin’s figure. Their colour is 
also 


the surface a] i 
black in the thicker portions, as in Mr. Darwin's specimen, at this 
Bias ted dose not sae from any cians ii, ths composites itis 
merely of greater opacity. e ex! concentric Ti 
fare evident in all three. The ie gravity of those from the Ut 
is, respectively, 2-42 and 2°51 at a temperature of 63°, The smaller 
yery much pete a pee witha the shank; and, from this 
ice, the dig call tl “button stones.” They aj 

Re tiep tater es ina san; but there is no Peace ee 
the imputed orig. 

‘The alluvia of the Uralla, which rises in granite and flows through 
rocks of that class for many miles, consist of mud and sand (sur- 
rounding “boulders” of granite, in the decomposing exfoliative 
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4. On the Occurrence of Foss: Bones in the Aunirerovs At- 
wey of Ausreatia. By the Rev. W. B. Cranks, M.A, 


Trancco, dated 25nl Febraary 1850, showiup, Cat bones of extinct 
snimals have been also found in the gold-alluvia of California}, ‘The 
inference was, that, in this there is a resemblance in the 
alluvia of the two countries, facts were, I believe, first men- 
tioned by myself; for, though it was known long before, that the 
alluvia and caverns of New South Wales contained numerous remains 


creeks contemporaneously with gold, before much of the materials 
the present banks of those creeks had been . In 


California, confirming the facts stated in the private 
Oo A a Se ge 


of that State have been north of the 
and the Tuolumne, I eae taney caine 
‘occurrence in that dis in hie“ Report he of the 


the Society 18, T presume, si ell-authenticated 
section of i 


Eacaen the occurrence of auriferous alluvium with Mammoth 
remains at Berezof, at p. 478 of Sir R. Murchison’s ‘ Geology of 
‘Russia and the Ural Mountains.” 

‘The boues are partly decayed, the interior cavities filled with 


og ag j with acids, which also surrounds the 
fragments. They appear to bave been partially 

they were i in the gold-bearing stratum. 
adhere strongly to the and in some instances are easily pul 


verized by pressure. Their presence would imply, that the 
aes reraonstrel w secpercsecy eet dus: Oe 
bones to be similar to those which are found in the banks of 
the creeks on Darling Downs to the northward, where shells of living 
now inhabiting the same creeks, are attached to the hones, 
period of the accumulation of the gold on Wattle Flat was 
certainly at no very ancient geological period. 


* “Plain Statements and Practical Hints respecting the Working of Gold in 


+ [For u Notice of the Gold District of Upper California, see Quart, Journ, 
Geol. Soe. vol, x. p. 308.] 
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beneath the alluvial soil at Galandaddai, near Melville Plains, at a 
depth below the surface varying from 15 to 100 feet ; at Dart Brook 
in the Basin of the Hunter; on Paterson River ; and as far north as 
the head of the Dawson River ; besides some places east of the Main 
Chain between Di owas wod tho Moreton Bay oomitrys 
are thus found out a range of cleven degrees of latitude, and 
at heights ‘ing from 100 feet below, to 1600 feet and upwards 
above the Mr. Snes en constr one 
besides those enumerated, in the same of count 

Ibis not probable that the destruction all the mulls of which 
there are relies was nt one time; but it does appear that their en- 
tombment in alluvial deposits at such varied elevations, if by one 
catastrophe, would imply the march of waters over the whole of this 
part of the continent of New Holland, And, in New Soc Wate, 
reasons for concluding, that as in California, so in New South 


§ 


Hue 


sa ei mammals ; and in sepia wae of New Hol- 
fa black soil, the disintegrated spoils of numerous trap trmppean over 

flows, covers up wide tracts of alluvial deposits, in and which 
are found the relics of Macropus, Diprotodon, Nototherium, Croco- 
diles and other Saurians *, and, as recently discovered by Mr. Stutch- 


~ ey 
be the epoch of the last trappean eruptions (and there 


is no real datum upon which to found a in the absence of the 
secondary and older tertiary formations) in New South Wales, this 
however is certain, that in coe iets gold has been drifted 
4] tly not very far) an wosited contemy i 
fh he foal sdressow  eximal chat Urea coke sortie 
eet et if not within it; but at the same time it must be 
aaa that the disintegration of the auriferous rocks from which 
the gold was accumulated commenced long before, and in the case of 
still existing gold-bearing veins and beds has not yet been completed. 
If the occurrence of volcanic bombs (as illustrated in another 
paper +) in the auriferous alluvium of the Turon, on which the bones 
are found, as well as of the Uralla River, be considered with reference 
to igneous pe as causes of surface bergen as well as of 
destruction of animal life, it will be seen that, though the distance of 
the Turon is 160 miles from the Uralla, and there is no topogra- 


* See Hey, W. B, Clarke's Report. to the Government of New South Wales, on 
the Geology of the Basin of the Condamine River, (No. 10) 14th October 1853, 
t bet ‘Mr. Ctrieverrs ‘Twelfth Report from South Brisbane, 1 January, 1854. 
above, p- 403, 
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5. Notes on the Groxocy of New Soura Wanes. 
By the Rev. W. B. Crank, M.A., F.G.S. 


[In a Letter to Sir R. L. Murchison, V.P.G.8.) 


[ Abstract.) 
Tur alludes to the succession downwards of—1. Coal- 
bearing beds; 2. Rocks “Lower Carboniferous” or “Devo 
eet od 
as being ‘to Von 's Losero of Mexico, 


ee OR ae ee On the western flanks 
of southern of the New England County there are congio- 
erates, referablato te base of the Carboniferous rocks of the asks 

red grits a chales fall of. Lepidodendron: "ic The pest 
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. Aprit 4, 1855. 
E. L. J. Ridsdale, Esq., J. E. Saunders, Junr, ps bb Wa- 


then, Esq., and E, W. Jackson, Esq., were elected Fe ell 
The following Communication was read :— 


Pauaozorc and their Associated Rocws of the Tainin- 
GERWALD and the Harz. By Sir Ronenick Impey Muromi- 


y 
son, D.C.L,, F.R.S., V.P.G.8., and Professor J. Morris, F.G.S. 
Coxrens. 
Pan L 


‘Tur Tuimixornwacn, 
Lowest Grauwacke and Lower Silurian. 
Devonian. 


‘Sandschiefer. 
‘Triassic rocks. (Base of the Mesozoic or Secondary rocks.) 


oe 

he 
General view of the succession of the Paleozoic rocks of the Hars. 
‘Upper Silurian rocks. 


Devonian rocks. 

Transition from Devonian to Carboniferous. 
Lower Carboniferous rocks. 

Upper Palmozoi rocks surrounding the Marz, 


‘Upper Goal, and Permi 
Secondary or Mesozoic roa, N- of the Hara. 
‘Recaprre.ation, 


PART 1. 


Ease Tae eavico even by 2 siting guished French savant 
many years tao to'one of us, { ‘eal to discover geological 
phenomena unl his cont raries, was,— Examine the 
Retrcaa nt tie vation is oad you may happen to be, and 


will i 

This ion has since been our rule in many ex- 
cursions, i several visits to the ins} mountain-tracts of 
the id and the Harz, which in bygone years were 


traversed by no post roails, and which in these days of rapid loco- 
etal badlaspawany m 


When Sedgwick and Murchison first looked at the Thiiringerwald 
frontier in 1839, that chain had little attracted the attention of 
with the exception of Von Hoff of Gotha, who had then 

the physical of its northern half, determi: 
several altitudes, and giving a general apercu of its Coenen ot 


TN ee ie : 
hay an a tf Ta 
He : ve iat lee nue 
SH EG Te anaeunl i ay By 
ca an ae 
dt inh tat HE ii it aay 
i i dale jie! Hl at et L i 
Hielluaslay il sh 
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tion exhibits, as we shall indicate, some members of the Silurian of 
Bohemia and of the Devonian and Lower Carboniferous of the 
i ‘inees; the two latter being unknown in Bo- 

be rete lew cee oe 


which it is it to note, as occ! in on 
Sate t, = 


N.W, and S.E, a a ee ts geographical outline. Brief and 
as the sketch is, it will point out the agreements and disere- 
pancies of these German rocks as compared with each other, and 
tefer them to types which are well known to British 

Whilst the sectional woodcuts will explain some of these varied 
relations, a Tabular View (se p. 448) ol he general order of the 
Palmozoic rocks of Germany with the lower secondary rocks which 
overlie them is appended to the memoir, and in that table 

-we have paralleled the foreign rocks with ie 


Richter of Sanlfeld* as most illustrative be the southern portion of 


might at first sight seem superfluous. But, in truth, it 

is still important to make our foreign contemporaries understand the 
true application of our insular terms in ig their older rocks ; 
whilst our countrymen will, we hope, be to apprehend more 
clearly the manner in which the physical divisional lines between the 
respective formations of Germany differ from those which 
have been observed in England. 

Viewed in a geographical sense, the Thiiringerwald is  mountain- 

* Zeitschr. Deutsch. Geol. Gesell. Berlin, vol. iti. p. 536. pl, 20. 

 Denkschrift der Konigl. Al, gemeinniitziger Wissensch, 2 Erfurt, 1854, 

You, XI.—PART I. Qe 
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si ag several beds with Nereites, Ortkis resembling 0. grandis, 


ue complicata, whilst the schists contain 
adbeast mn sc 
atone or of the of 


Trilobites, including Ogygie, 

0. (Asaphus) Buchii, Orthide, and Graptolites in the central and 
portions of the same, we have elsewhere* enumerated a 
aerate eet inion ‘no doubt of the true Silurian 


of these -coloured rock: by M. Richter. 
Te abuatance of Groploes wad Anna tae Lower Storia of tha 





tema itor wae dente 
‘orth America, &e. The Nereites 
ichotoma of this tract are also identical 
with Scottish tapers Harkness and compared by Salter. 
The impure tone (4+) Les in the upper portion of the series 
maaatane aoa in are found Graptolites priodon 
{dessa OL, Syre) ta osbor Garproiten with Orthoceras Bohe- 
‘0. Ibex), O. etyloideum, and a Crinoid resembling Crota- 
locrinus. M. Barrande had suggested that this band might represent 
the Upper Silurian of Bohemia or the lower part of the 
fenlock ; but, judging from any fossils we saw, we are unable to 
this idea, For, whilst in Bohemia the Graptolite shales 
clearly overlie the mass of the Lower Silurian rocks, we know that in 
Britain the very aame apie of Graptoltes descend into the inferior 
division of the Llandeilo formation: 
BE paieeks Date sik fioe NIE to S.W., which is there- 
fore at right angles to the geographical axis or watershed of the 
chain, the prevalent dip is to the 8.E, It must here, how- 


their dip being persistently to .W., that true observations on 

* ‘Siluria p. 352, 353. 

4. Whilst this memoir was passing through the press I received a letter from 
‘M. Richter, of Saalfeld, in which he states, that in the Lower Silurian slates there 
topsit, . kia. Th Re ore ee 

i 0 ‘ue 
Ge Nets ole as foun complicata, Salt.; some undetermined Tri- 


determined 
Orie edu, Hare, 0. textudinaria, Dale. 0. alternate, SiLSyxt,! 
ieee ieee srl Sh Pentonires Stages P. globosus, ib, 
{ella subantiqua, D'Orb., Petraia sudduplicata, M‘Coy, Sercinula organum 2, Liniy 
ae we pros Sake na Gow na tx ip stomp fed Lone 
2 Pieradieiyen._ 2 as since descr 
eae kr 





fr" fat lever Sandstein” of the Germans. —R. ‘Moncuison, Sept. 15, 1855. 
2¥2 
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asians ‘te the traveller suddenly finds himself at the 
Sire of dark-reddish limestone and calcareous 
Jules from the colour and external 
tees, that in moving to the east 
everything to which the word ‘ grauwacke’ 
sees masses, which, 
Ser ie naeaie and 





se 


2.—Section the relations AG the Uj Devonian ond 
ee Garbonifotous Tacks in the Gorge of the Saul, near 
Seaiftd, Dintante shout len, 








eats A (ith nes of Woes 4. Magan en Cyprian cae, wi 
oy Upper 
© Kower Carboniferous, with Pants, a. Undulations of Cyprinalimestone f Devonian. 


The inferior limestones and calcarcous schists contain many fossils, 
which have never been referred to any type except that which the 
cron of the Rhine, the brothers Sandberger and F, Roemer, 

(ipsa whilst the concretionary schists and lime- 
peer eiwhich they occur are to <a extent lithologically similar 
to the rocks of the western part of the Rhenish provinces, locally 
called Kramenzel-stein, or ant-stone*. 

famed that not one true carboniferous fossil 


pont 





me : 
bratulay Avicula, &c- Many of rly he smuean 
Saeeents Mere eer i he ted 
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‘Tt must here be stated, th it forms no of the Thiiringer- 
wald, that all the lower and cep beeen tha tales en 
of that chain and the Bragebirge is occupied either by Lower Silurian 
rocks as above defined, or by of Upper Devonian and Lower 
ee ene ‘The whole of these rocks, in contrast to the 
‘Tharingerwald, have preserved, to a great extent, a iphieal 
direction fom N-E. 14 B.Ws, in uoison, with their orginal uerikes 
Associated with the Devonian and younger rocks of this large tract, 
he smth iit of which extend up to the Fichtelgebirge (their 

norter ees bing buried nr dhe Permian rons of and 
See “cow Mcbecyae an th eae hprocreaereappbedtoa o> 
ash, which in many parts esumes pre- 


Silurian slates, with Graptolites and Orthida, occur in juxtaposition 
to Upper Devonian. th 2 


true order. 
wih this carboniferous zone terminate, in ascending order, all 
the formations, which the Germans have hitherto designated under 
the omnivorous word ‘*Grauwacke ;” é.e., from the azoic base of the 
see rocks to the, Milltone Grit inclusive eshte 
constitute, in a ‘sense, OE mass in a) 
toa great extent, in Prunce. They trios dismembe 
all cveriying formations, includog’ the treat of Upper Coal-fields of 
England,—a feature to which we shell again have occasion to allude 
in speaking of the Harz mountains, and on which we shall offer a 
general observation or two in our conclusions. 


Fig. 3.—Diagram exhibiting the general relations of the Paleeo- 
svic Rocks in Saxony. (Chietly trom Naumann.) 





 Sandachiefer. 44. Upper Carboniferous (Fisha and Zwickan) 
, ad {Lanter Carboniferous (Ealnichen-Etcredrt,} Cea, 
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ts Is map) dn cool oe gerald saree 
pany map) iui is 
ee red conglomerate and sandstone, there are tracts, 
poh OR ane eat opment and 
Fe DU Sk i Cacikiye gto im, She: Sara 
pace) ea aegre lpalen eel pera Rare pee 
of which is about three feet thick, are extracted 

on the east side of a deep valley, from beds of Spears 
sandstone of dark and light the last very thick-bedi 
ceerae i E.a es ‘hemetores 
fie igneous several spots the intrusive rock is a 
red i } at another crlyni about a serine of 


MTiee rsks have all ben erapeat eotet coaly sediments, 
and have in great part Berge re 
Sartintler Bae thy mute of the bil coped the coal strata. 


fiderable savation on tha tides of the valleys) but ously 
are mms 
associated cle to which we shall presently allude. 
extremity of the chain, north of Kronach, we had 





near Ilmenau. Auoeated with the coal end forming er roof, there 
is a finely laminated indurated shale, in resembling the “black 
bat,” so well known in Staffordshire and other English coal fields. 
‘At Stockheim and Neuhaus, which we visited, and where the coal 
is raised in a shaft about 250 feet deep, the chief bed of coal was 
eae Sy raat ‘The coal strata 
wuch disturbed, and inclined, at from 80° to 25°, 
60° to 50°, and thence to 25° new the baeaiet i trai 
the Rothe-todte-liegende or red rock. It is probable that part of 
this thickness may be in great measure due to an oblique section of 





Se 
= 


Permian Deposits of the Thtringerwald. 
Rothe-todteieynde—A great contrat i visible betwee t 
under the oe 

od th 


and dark coal strata of 


He 
He He i if 

BE ae at 
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fall ain i tH 
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eh Hee i 
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northern 


have taken leave and 
‘uname of 
\- (Gan tg 4 3 


a 


h 
Pedy Fat HH 
2 HEHE, 


: if 
ite 
qty 


these mountains, and especially in their 


wera, the strata 


phyry, 
none of them presenting the et) av log becnrolledsgae 
or rounded by the action of erat loaver thes oe 
subangular pieces were accumulated, the impression left on the mins 
of the observer is, that they were got together in a very rapid and 
sal Leng _ hich they 
eet boner wl were aggregated were 
Fopested many times the deers of a jui- 
escence allowi: ities i of fy trate ean a 
mnd which alternate with the coarse and subangular breccia. In 
SOLER ASTE berets Ont ot Tawny thee the tae 
pointed out to us by Professor Senft of that the included 
granite fragments in one of the several courses which we observed to 
alternate with beds of sand and shale have been derived from a rock 
no longer visible in the chain of the Thiiri id, but which was 
doubtless a mass once near at hand—probably just beneath the very 
fig’ Micsbeda (srade! ont of ee It is‘ granite containing 
pericline and black mica. 

‘These breccias and conglomerates, with their associated 
sandstones, are of gigantic dimensions, and have been bored into in 
fruitless searches coal to a depth of about 2500 English feet ! 
‘Their chief ULE pac tnpeestde een intimate association with 
huge masses of ry, some of which have manifestly been 
eee the formation of the breecias. So intimate, 


re the so-called black Sere abundant 


Betagiakd appear tise Se a 
i babs ake on 


Inst-mentioned being in fnct the tock whose rents are iis 
the Coal-measures and Rothe-todte-liegende. ese old ery 

masses are said by M. Credner to be Timited to the Silurian and not 
to enter into the Devonian strata,—a point on which we haye not yet 


rocks are seen to rise the Upper Carboniferous 
me red te irfe preety altered Gian # ‘Vat tts vation encenting 
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Ao ah ace bese teen aes gee bela a 
the intimate dependence 


much, 
the Old red sandstone on the north flank of the Ord of Caithness. 
In the deep ravines E. of Dresden, leading into the Planensehe- 
ee Bes eal OR Geinitz, we descended 
plateaus of over! riving jorizontal sandstones of the Cretaceous 
er 


ae Renee 2, Variegated deep red with green 

porphsry, which, though a true igneous rock, is 

weary stratifi ‘eae ca strata with whieh it 
alternates. It is the ‘Schlam-lava” of Geinitz, and offers in truth 
the most perfect evidence of having been a coulée formed during 
the agglomeration of the Rothe-todte, ‘Thus far the section is open 
view on the side of the hills; the remainder is known through 
sinkings for the underlying coal. According to the working 
ee rey scisigent manager of the works at Hiiinichen, the 
shafts passed down through about 500 fect of other massive alter- 
nations of the Rothe-todte, alternating with por before the 
re teat, ioe bese bed of” coal has a 
3 feet, and was first sea at a depth of 
He 1100 English feet, Tt was soon lost in this 
its first and Iorisontal position, and was subsequently regained in 
a highly inclined pecs of the hill, 48 lachter beneath 
hhen we visited the spot mo eta hae 


toate, to win the coal in x deper valley. ‘The works in 





bry accompanied by great Tox, which broke athe 
rock nd lef them a the very different levels and at 


* ‘Siluria,’ p, 361. 
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there represented, is to the 8.W. of the of Schmerbach, not 
far distant from Waltershausen near Gotha, where it rests on unequi- 
Rothe-todte-liegende, 


vocal in the form of red and green spotted 
sandstones, flagstones, 
igfer.—At the same place, we also examined the ex- 
posure of the j black schist called 
schiefer (fig. 4, c*), which been followed from its outcrop, 
like that, is in the diagram, has been worked from 
beneath i its throughout such extensive districts of 
° ly exhibiting « thickness of 
about 5 feet, this black schist is most neatly detined in its position 
between the ly rock beneath and the overlying bands of 
limestone. i LS RA Ee en 


Than ecendine fo it in certain localities than in others, 
Sina) ened Heiligenstein and Seebach to 


ts the orion fe ip nt os fn cel 

rgprsented , thick masses of true dolomite. dolomite, in 

TSU etn highly pootnreegen lity perGealaly eoonad Lac 
s 

benstein, the vertical faces of which are ly marked by 

natural openings leading into extensive caverns, occasionally con. 

tai in the detritus of their floors the remains of extinct foal 


Tt is also in this zone, and chiefly where the rock is a dolomite, that 
the great gypseous masses which so characterize the German Zech- 
stein occur; and of these we shall have occasion to speak more at 

in treating of the region of the Harz. In the region now 
review, the largest natural exhibitions of these gypseous 
See eS ee ce cape lic immediately to the east of 
or near the foot escarpments of the overlyii 
iter-Sandstein. 4 i 


At Rheinhards-brunnen, east of Gotha, a large mass of gypsum, 
which has been opened out by a gallery, is here so highly crystalline 
and transparent, that it forms (under the name of the {lanbohle) 
an object of great attraction and wonder to numerous tourists * 

It is also to be remarked, that iron ores, both the * braun-cisen” 
and spathose varieties, are extracted from the dolomitic or Upper 


poppies Mabey the Queen ved the slendid cavern in 1845, and HfL. 
2 tg; on of wich ob sen athe microg ley of Bh 
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; twenty of these German species being found in those vast 

eastern provinces of Russia, whence the name of Permian was derived. 

in the Permian that which is common in our own 

Isles the paleozoie rocks, and on which we have pre- 

viously dwelt, viz. that each natural group is characterized by a cen- 

tral mass of limestone, in which the fossils prevail, and from which 

iiminish upwards and downwards as the rocks pass into sands, 

or other strata void of or slightly charged only with calcareous 
matter, 


in 
avery few fragments of plants, including the well-known stems of 
Ferns called Praroniter, are all that we usually detect in the deposit, 


Now, in Russia, the physical conditions do not exist which in 
i ily account for the restriction of the fossils to one 


band that the remains of reptiles belonging to the of 
eerbatei haye been found, ai 3 pe: 


therefore, which are positive, and are not 
disconntenanced by any data in Germany, we adhere to the classifica- 
tion of the Permian group as originally defined by Murchison and his 
associates De Vi and Keyserling. 

* Out of these Permian pecaliarly Permian, 
Piri thea pong lata with erent Boe Wats eas heoent 
all the Zechstein bande in Russia. See Verst. Perm. Systm. in Sachsen, Heft 2. 
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‘Zechstein upwards, insensibly by mineral characters into 
Setiae cater Gores tr ton Ujena Demian 


original Trias. ‘Then comes the Muschelkalk with its lower band of 
thin wavy or undulating flaggy limestone, known as * Wellenkalk,” 


each ae 
have the Keuper marls and sandstones, with a base called Letten- 


‘Whilst all this Triassic group has, through its imbedded fossils, 
whether animal or vegetable, a community of character, the dominant 
types being found in its great ealeareous centre (including many Sau- 
rans and Fishes and rich invertebrate fauna), there are not in the 
whole group any forms identical with what existed at the close of the 
Paleozoic era, An entirely new creation succeeded in this first.stage 
cof Mesozoic suecession ; and yet this wonderful change in life was 
unaccompanied by any visible interference with the increment 
of submarine and estuary matter, and without any dislocations or 
disturbances of the successive sea-bottoms in which the fossil animals 


are i 

‘We have dwelt pointedly on this great feature of geology in other 
works*, but we revert to it specially on this occasion, since, as far as 
en eras raleeets Pieler the conformable 
‘succession uppermost ic and the lowest mesozoic, as 
Pardeeatesc Vy sie fant relics, in $0, well: exhibited as'on the flenika 
of the Thitringerwald, and in the region lying between that chain and 
the Harz,—a vast trough, in which the grand undulations of the 
‘Trias are so clearly exposed. 


PART IL. 


‘Tur Hanz.—Long as the Harz Mountains have been explored by 
naturalists, and well as their mineral composition and fractures are 
known, +h the labours of Yon Buch, Hausmann, and others, 
their true ‘ical history is yet far from complete. Referring little 
to the numerous mineralogisté who formerly wrote on this small but 
taghly diversified exerescence on the surface of Northern Germany 

its palzeozoic classification was attempted, we can now do lit 
more than offer some additions to a memoir written in the year 1839, 
and published in the Geological Transactions by Sedgwick and Mur- 
chison. In that Memoir it was shown, for the first time, that a large 
ion of its so-called “grauwacke and quartz rocks” was of no 
Kiel “her antiquity than our British Lower Carboniferous deposits, and 
was the true raivalest of the “Culm” series of schists, limestones, 
and grits of Devonshire ;—that a great mass beneath the above, 

* See particulary * Ruin in Barope’ vol p- 6825 ‘Siura! p48, 
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TL aot cr ee ie rar pe erg 9 ay 
can we to satisfactory of order in the hij 

nf el abi eerripeieag AL Ee Gasset by Acoeaess 
Sei ee ne 4 oe 
quently in juxtaposition, are of ig] Itered, enclose 
argentiferous 


Seer u seg we 
‘ippra valley, by the picturesque Schloss * \- 
melsberg and its cruptive At pea Jedsh-ooloared gran. 
Peiceiies Sicsergerolc, Vitecrote, abd-Leubach to l, we 
could see no natural sections exhibiting any consecutive order until 
sy So peering ped une 
conformably on older strata, ‘ ,” the white quartz bands of 
which had evidently afforded pe of the red conglomerate. 
inelit chloritic and quartzose 
slates of the Wippra are pro baby the oldest in the chain, and for 
irst, that we are ited with any 
rocks like them in the general series of deposits the Hare (rise 
we are about to notice), whilst they bear a strong mineralogical 
resemblance to the oldest sediments of the Thiringerwald. 2ndly. 
That the Wippr seis mow reemble (i ie ated aracie 
southerly gore and Titgrede iia of) those ad- 


‘Wippra and we offer this surmise with caution ; the 

more 80, as the only rocks visible in the intervening tract are a few 

bones of greenstone or other igneous rocks with contarted fnty 
slates (Kieselschiefer) 


Silurian rockst.—In the tract extending from the environs of 
jon aa the east towards Guntersberg, Hasselfeld, and An- 


hay 
few localities only. In one of these masses of limestone, as 
to the west of rode, and formerly noticed by Sedgwick and 
Murchison, and also m another a mile or two further to the west, at 
* We are not ‘that any other British , 
| eihesstabey ale geologists, except ourselves, have 
+ Since this memoir was rea, bare been infonned that M. Ad. Roemer has 


olites schists of existence 
of true Silurian rocks in the western as well as in the easter Harz is thus 
indicated —R. 1. Munonisow, Sept. 11, 1855. 
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Plunging distinctly at 65° to the &-E, these strata are followed 
by athens aighty dieriog a minera mpm epee 


innumerable small Tentoculd het In the mass of the limestone 
Mz Bischof collected numerous organic remains, of which we will 
only now allade to thoe that best prove che rock to be of Upper 

Silurian age: some of them we now exhibit. ‘Thus, among several 
genera of Trilobite me recognized Calymene, dcidanps, chat, and 


Cheiruras, common in we Silurian and unknown in 


Orthia alata, together with the corals Farosites Gothlandica 
Cyati 


Sik 
Bree estrone 
‘These fossiliferous flagstones, schists, and limestone are sur- 


* In a memoir recently published in the * Palwontogeaphica’ of Dunker and 
Won Meyer (Cosel, 1859), M. AdotfRoeroer, tn Surber desribng the sructre 
of fhe Hare, has given & map of the tract around Bibi hich 
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of the Devonian series from the Lipa ‘through the Wissenbach schists, 


‘sustain . . 
+ Resembling 7: levis of the Devonian rocks, bat probably another species. 
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‘stone on the grassy flank of the Patter date dl no 
‘visible relation to the altered fae the 


three others of that Socata WALA when Onreman 
SEE 6, At (Been iI form), 
L. depressa;; Orbicula rugata, (Davidaon) 5 Zi 
minima; Cornulites, fe th Tew are 


such a8 7’ princeps, Barr., and 7. mihi hich ent e 
Silurian of Bohemia, and are also undoubted Devonian 


ed ‘here are ere other ferme which unquestionably have more 
SSeericia than Slaien characte, rwere the Phscobe and 
eeps, to which M. de Verneuil (who has seen the collection since 
we inspected it 08 weight as a good Devonian 

x tose rg Shei tae omeet sar nocat 
iberg, and these have a more Silurian character than those 


of Klosterholz, including Cardiola interrupta, with many Lamelli- 
Trsschiate shells (Grammyeia, Oypricardia, f,), nd Orthoneratite 


oi ily pd probable, therefore, that if all the older 
were originally deposited in this neighbourhood et 
be detected amidst the dislocated chaotic piles resulting from the 
of the and other igneous rocks of the chain, we 

should meet with links which connect the uppermost Silurian with 
the true and well-known fossiliferous base of the Devonian, or the 
“<broad-winged Spirifer strata” of the Rhine. Already, indeed, the 
Gpeitot lsevsticle exkilite: aa spproash to’ Chat deponlé aathp 
several species of Spirifer which occur in it, though none of these 
are known Devonian forms; still less has the Pleurodictyum pro- 
ARS: crc of in pen eon fa Cha lrmeseDevantan vec 
of the adjacent Rammelsberg near Goslar, been found near Tsenburg. 
Until better evidences be produced, we would therefore also class 
these rocks as Upper Silurian, and consider them as a link higher in 
the series than the limestone of Magdesprung. 

In a memoir recently published, M. Carl Prediger has, indeed, 


* In the Paleoniographica/ vl x, part 1; 1839 ae detalled descriptions and 
nes of the fons fom thea localities by Adolf Roemer, forming « portion of 
Sd part of his“ Geology of the North-western Hara” 

Zeitschrift fir die gosammten Naturwissenschaften, Halle, June 1854, p. 34, 
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‘whilst other schists overlie the latter To term either of these slaty 


Spi 
Zellerfeld (which we did not see) is overlaid by 
and that the latter, which on the Sani of the Rhine ie the well 


juestion, But. in the Rhine to the Wis- 
i seg Bi nh pe ihe a nb rd 
considerable le thickness 


lished on the banks of the Rhine. Not question- 
the with which M. Roemer has come to his conclusion, 
beg to Bs atise vague ad sak dans opeaanae 


Sains oebere 4 

cision with which the terms v¢ Wineenbach slate” ani 

schiefer” are applicd. In speaking of the rocks in the Harz, the 

seolgiat no hae explored the Rhenish provinces well knows that 
the Calceola-schiefer of the Eifel or left of the Rhine has no 


exact itative on the right bank, and that the Wissenbach 
slate of the latter is not le in the former. 
Again, supposing that in the localities above mentioned, the strata 


are truly so not merely from the actual presence of one fossil 

ithotog eaaihiadons it must also be shown clearly, in a 
country where inversions of strata are so very frequent, that the beds 
are in their normal position. 

Passing, however, from this subject of detail, on which we hope to 

ourselves on a future occasion, we would next remark, that 

Tet tee tape iaeter 

focks of the are so irregular and fugitive, that the features 

0 ESTUESTER SE pedo ladle rt ga 
the distance of a few miles. 

‘Thus, putting aside what may be cousidered the equivalent of the 
Wissenbach slates and Calceo! iefer of the Rhenish provinces, 
oo Non a a alba and bee 

a ‘enormous masses of limestone, the 
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is ‘mining 
works of Lauthenthal, in a natural section pointed out to us by 
. Roemer himself (see fig. 7). 


‘Ad 
Fig. 7.—Section of the Lower Carboniferous and the Devonian 
Rocks in the Lauthenthal, Distance about 2 miles. 





‘Now whether M. Roemer be correct or not, in assigning to the in- 
ferior slates of this section the place of the Wissenbach slates, because 
he has found the Bactrites in them, it is manifest that there is here 
no itative of the Strii lus-limestone, for hundreds, nay, 
thousands of fect of Sete or eal exposed. between Santee 
thal and Goslar without @ course of subordinate or underlying lime- 
stone to represent the rocks of the Eifel, which are so clearly exhi- 
bited in other parts of the Harz. At Goslar, on the contrary, the ouly 
inferior rock met with is, as before said, the Spirifer-sandstone. On 
orig els rai cin shi caged ih Cri 

i strata contain schists wil idii 
A ied into caleareo-concretionary beds with Terebratula pug- 
whole representing the Uppermost Devonian, 
these masses not only resemble the Kramenzel or “ant 
stone” of the Rhine, which is of that age, but are overlaid by schistose 
aoe which is immediately Ledeeastii Phmveaspenie ones 
beds (here in the state of Kiesel-schiefer), and these by other 
schists which are identic the same schistose representative of the 
Carboniferous Limestone which at Herborn and so many places in the 
Co on Ra Selita EE pages meee 
charged with the Posidonomya Becheri, as well as wit iatites, 
Crinoids, and many Innd plants. 

As, therefore, there is no true representative of the Eifel limestone 
in the Lauthenthal, where the consecutive series is so well exhibited 
gud where litle ernpiverock sppenr, the reader ray ju of the 

litho- 


nus; 
In 


impossibility of reasor on the general succession from 
ee 
rapid change in mineral conditions is again seen in the west- 
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locality from west to cast in the fact, that a limestone of another 
‘mineral character, which succeeds to the last, contains many highly 
characteristic fossils of the Carboniferous Limestone. ‘These occur 


chiefly in detached portions of the rock, resulting from 
Papal ctcawbins by risary ii beat0k toftacs Sanets 
tract where, lead, stray veins of 


tener rrrest raise He satics) 

is exist eh wo were oscineted ty, Aci poe 
we could indeed detect no physical signs of any order of succession, 
except the very obscure evidence above noticed in proceeding from 
those strata on the west, which our contemy cousiders to be 
“Culm,” whilst we view them as unequivocal Devonian iron schists, 
ree lower. We were, however, informed by a miner named 

Diedrich, who has been the collector of fossils around Grund, that at 
a spot called the ‘ Ecke,” high point in the wood, which M. Ad. 
Roemer had not then examined, and about two miles east of Grund, 
a dark grey limestone, as distinguished from the white-veined De- 
vonian Cao eo pina eo eer ghee MA 
10 feet (Section fig. 8, c). 

Whether this collector obtained any of his dark-coloured fossils 
from this solid rock, or from fragments at other it is manifest 
that such fossils sue oes yall wel ewe Co mniferous 3 

- cara’ bi cb = 





introduced a section across the Hi (see fig. 8), to 
show how difficult it is ina hasty visit to assign the true physical 
order to this dis i i mass. Obscure 


son of the works of the miners—particularly a register of all the 
strata passed through in a great adjacent adit, which is about a mile 
in length; to say nothing of the natural features which may be 


to close researches like those of our Government Survey, much more 
accurate results than any which have been yet obtained. 

In the mean time, the fossils which are found in and about 
Grund entitle us to say, that they exhibit a transition from true 
Devonian into the Carboniferous group, ‘They, in fact, quite eon- 
firm the description of this tract given in the year 1839, which states, 
“We have no doubt that the calcareous mass of Grund is a true 
Devonian limestone, and that the overlying beds are the equiva- 
lents of those parts of the Westphalian sections which extend 
from the great fearhonifarcns limestone to the base of the Coal- 
measures*."” 

Carboniferous Rocks—From what has already been said, it will 
have been observed, that the lowest members of the Carboniferous 
rocks, where they are in contact with or pass into the Upper De- 

* Trans. Geol. Soe. Lond. 2 ser. vol. vi. p. 289. 
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Upper Paleozoic Rocks surrounding the Chain of the Harz.— 
‘The physical fenture of the geographical outline of the Harz being 
at right angles to the ancient strike of the older rocks of the chain, 
wick and Murchison, is analogous to the phenomenon already: 
out in the Thiiringerwald. In the Marz, as in Thoringia, the it 
deposits (with some slight underlying courses of coal, see fig. 10, 
p-445) ate abruptly and entirel ited from all the more ancient 
rocks, i i ike Vier Cartoctierbon; iat foctn 8 parle Rio 
oo en vid, bs eae axis a! trends Hi ai 
tw ES.E., or it right angles to the original direetion of 
older and elevated 1 ite ns 

When the communication above cited was offered to the 








ly ing eastwards 

reach the wheres on formerly shownt 
to be associated in its lower parts with a vast accumulation of newer 
and quasi-stratified red perp ,—the “quarz-freier porphyr” of the 
Germans. In the hill ausen, to the south of tract, 
many silicified stems of ferns (Psaronites) are found, similar to those 
which occur in rocks of the sane age in Saxony and Thuringia. 

‘The elearest and most instructive natural seetion of this deposit, 
in a small Mechs we are acquainted, where it flanks the 
Harz, is at Leimbach, near Mansfeld. 


‘Accompanied by M. Hoffinnn, attached to the mines of that place, 
we examined in some detail the hill to the north of it (see fig. 9). 


Fig. 9.—Section of the Permian Rocks at Leimbach. 
Distance about 1 mile. 
Leimbach, 





4b, Deep-red shaly mandatone, 
‘. Rorphyiie and amypdalcidal conglome- 





* Trans. Geol. Soc. Lond. 2 ser, vol. vi. p. 295, This coal is not now worked. 
¥ See Trans. Geol. Soe, Lond, 2 ser. vol. vi. p- 286, and section fig. 15, 
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ete paced a oer the edges of the 
older slaty rocks. At Osterode and to the 
W.S.W., the Zeehstein is characterized by 
vast jinterlaminated bands of anhydrite, 
which, on weathering, become mma. 
ee af sul) vents Time are 


the intermediate beds of anhydrite were 
jonate i, whieh have 
=" the transfusion of sul- 


the Permian*. The accom 
(fig. 10), showing asa ae the 
younger coal-beds, resting against higbly- 
ee ee strata, and 
Permian rocks to the south of 

Geol. Trans. 


7 of Hea are a 
nm extensive portions acute d 
chief limestones are dolomites. Near 


turrets, like some of the Sunderland beds. 


ee ME mmaeh regret not to have fa time. to 
visit the remarkable insulated mass of Permian 


Thiitingerwald and the Harz, enone a 
plore hereafter this insular Permian mass, 
2u2 


Fig. 10.—Section of the Upper Coal and Permian Rocks South of the Harz. 





Tefetd, 


‘cchstein, Se, with included masses of Gypsum. —_Bunter-schiefer. 
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sils, and is 


followed yresentatives of both the lower and upper 
eet dapestec atari pessnlationg . 


called here the “ Hils-conglomerat.” The remainder or realy ata 
‘mass of the Lower Greensand of England has no fe representa- 
tive; and the siliceous sandstones, on the north flank of the Harz, 
which from mineral character were formerly considered as sueh belong 
toa mueh higher member of the Cretaceous series, 

‘The formation, however, which the German geologists term Gault, 
may be said to represent both the upper portion of our Lower Green- 
sand and the Gault proper. Tn the interesting collection of M. v. 
Strombeek, we observed indeed as Gault fossils certain species which 
are found in our Lower Greensand. 

Bee Lower * pret Sr hecl wiet han much iron occurs, and 

‘upper which is cl many green grains, contains 
heels of our Lip ot Greereansds xa dervapees tel hegeatbe 
date than the “ Pliner Sandstein” of Saxony. 

‘The Upper “Quader Sandstein,” which forms those remarkable 
walls of rock to the N.E. of Blankenburg, and which were formerly 
taken for Lower Greensand, is in fact the equivalent of the White 
Chalk of Western Europe! " It coutains, in short, many of the most 
characteristic fossils of that subdivision. The plants collected by the 
zealous botanist, M. Hempé of Blankenburg, afford an instructive 
illustration of the fossil flora of these uj cretaceous rocks. 

‘There is still an * Oberste Quader Sandstein,” representing the 
i ten highest beds of our Chalk. 

silireous strata, standing in the place of the ure Chalk, 
are followed near Goslar by a great mass of whitish chalky-looking 
rock, which is in truth an old Tertiary rock. This also seems to be 
thrown abruptly off the chain, in common with the secondary strata, 

In thus briefly adverting to the vertical, disrupted, shattered, or 
conyoluted strata of secondary age on the north flank of the Harz, or 
along its chief granitic frontier, we should do injustice to the subject 
ie Gai cot call attention to this praterworthy aad precise labouis ok 
M. von Strombeck of Brunswick. We visited that city purposely to 
inspect the collections which that gentleman has made there during 
a series of years, and were delighted with the clear order in which he 
had arranged the fossils of his neighbourhood,—from the base of 
the Triss to the younger Tertiary strata. It is truly a remarkable 
collection; and, in respect to the magnificent specimens of the 
Encrinus liliiformis of the Muschelkalk, is quite unrivalled. As, 
however, it would require a separate treatise and a detailed survey of 
the country to enable us to describe the result of the labours of 
M. von Strombeck, we confine ourselves to pointing out, in few 
‘words, a striking physical phenomenon which he has brought into a 
clear light, and to illustrate which he has prepared excellent sections, 
which are not yet published. 
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‘nical direction of the masses of rock, from their normal alinement of 
pees riers fladehele from NW. to 8.E.; the turbulence of 
by great outbursts of por- 
Phy tbe earrastion of shes erie ae 
‘tis, indeed, manifest from the oe eter reat 
of the strata, ly those of the Ikalk, whi 
lie raienpiee! Aectdobcr pes the Harz, to well from similar 
appearances exten even to the older tertiary rocks lying north 
a clear tecterecn ites and the line of ancient rocks near 
Magdeburg, that each of the or flanking masses was an habitual 
CE Roa eae cee the pli- 
ments o com the interjacent formations into 
cated forms which they still exhibit. 

In reflecting upon the broad external features only which were 
successively impressed on the one tract and on the other, we infer, 
that, however the two regions were thrown into nearly parallel direc 
tious, there are in the Thiiringerwald proof’ of ancierit movements of 
which we find no trace in the Harz. In this way we obtain evidence 
of the truly /ocal character of all such disruptions, in addition to the 
examples previously cited by one of us, and to other cases mentioned. 
by M. Barrande 

In truth, whilst each of the tracts here spoken of present some 

marked analogies to the Silarian basin of Bohemia, tach of them 
bret from thet tract than they do from one another. In théir 
oa fundamental rocks of greenish and talcose grauwacke, the South 
‘hiringerwald and the district of Prague are alike, as well as in the 
chief mass of the Lower Silurian rocks, though the fossils of the 
zone of Bohemiahave not been found in the Thiiringer- 

wald, and all the Lower Silurian is wanting in the 

‘Again, the rich Upper Silurian limestones of Bohemia have no trae 

resentatives in Thuringia—the nppermost member only of that 
ivision having been detected in the Hare 
Still more striking is the distinction between the two tracts under 
consideration and the basin of Bohemia; for whilst the Harz con- 
tains all the members of the Devonian rocks, with a copious di 

ment of the Lower Carboniferous, and whilst the Thiirin; 
differs from 1t in not possessing cither the central or the lower De- 

yonian bands, there are no evidences of the existence of these forma- 

tions in Bohemia, where the Silurian rocks are at once and abruptly 

| followed by the Upper Coal-fields. 
We collate these data to show, that whilst there are breaks in the 
"Silurian series of Britain,—ex. yr, in one part of 8. Wales beacath 
the Wealock Shale, and above the Upper Caradoc or May Hill sand- 
stone, and in another below the latter rock,—that in the north of 

England the Devonian rocks consist of a mere conglomerate, and that 

‘even one part of the south-west coal field is known to be t ssive 

to another,—our country offers no example of that great facture 

between the lower and upper divisions of the Carboniferous group 
which is so very dominant a physical feature throughont Germany 
and France, 





** See Bull, Soc. Géol. France, vol. xi. p. 311, &e. a 
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Fossils are abandant, but difficult to work out, the sandstone 
‘being extremely brittle. The suite of fossils now exhibited to the 

ety comprise :—1. Two specimens of Poridonomya minutu (re 
Sein bees of the shell) from beer ie nodules in the marls 
above the conglomerate :—2, Specimens| osseous: lomerate, 
Ease appears theta he ale of he 
sandstone series ; and detached portions thyodorulites an 
other osseous remains, which are abundant in this “ bone-bed’? :— 
3, A series of detached fish-teeth, from the sandstones and the con 
glomerate, some of which have been submitted to Sir P. " 
who believes them to belong to a new species of derodus :—1, Seven 
‘nse of Plant-remains; these are found im the bottom beds at 


wand coaly matter*. Many plants are also scattered 
the different beds, but are all much more imperfect: than 
those from the lower bed. 
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with in the Keuper Sandstone of England, The smaller specimens 


referred to Calamites have been supposed, with much probability, to 
Ta zalnely the oavea of Lellow etonar o¢ pills of plate, Dr: Hooker 

that no reliance should be placed in these approximate identi- 
fications, and adds that it is quite possible to conceive that Oalamites 
and Eqwisetites are parts of one and the same plant. 

‘Mr. Bunbury refers all the specimens to Calamites arenacens ; 
and rightly observes that the larger specimen presents none of the 
characteristics of Bquisetites columnaris ; this, however, Dr, Hooker 
is rather inclined to attribute to the imperfection of the specimen, 


2. On the Sr. Casstan Buns between the Kevrer and the Lias 
‘in the Yoraruperc Ars. By Prof. Mrrtan. 


[Extract of Letter to Sir R. I. Murehison, V.P.G.S.] 
I nave aay visited, with my friend Escher von der Linth, the 


of the Vorariberg, and the neighbourhood of the Lake of ae 
the Lake of Como, In the Vorarlberg we found immediately under 


* [The specimens of this coaly matter which have been examined under the 
microscope do not offer any traces of organic structure, —Ep.] 
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clearly ‘it to be Muschelkalk, It appears that the Keuperin 
the neighbourhood of the Lakes of Lugano and Como is also in the 
state of dolomite, which renders it dificult to sey it from the 
dolomites which underlie the Muschelkalk ; the Lias is well 
developed at Arzo, Saltzio, and at Moute Generoso near Mendrisio, 
and on the shores of the Lake of Como, Then follow, forming an 
; wih Cridenty belong toh Btage Te see Origa 
Erba, &e.,which evi to the Braye Toarcien o igny, 
and which can be traced over a considerable portion of Italy. 
Basle, April 9, 1854. 
eee en Escher von der Linth “on the Vorarlberg,” 
. Soc. Helv. vol, xiii; and Quart. Journ, Geol. Soc. No. 42. 
Miscell. pp. 16, Suess “on the Vorarlberg,” and “on the Kissen 
Brachiopods,” . No. 43. Miseell. p. 25, &c.; and Von Hauer 
“on the Trias, Lins, and Jura of the Banter Alps,” Jarhb. K. K. 
Geol. Reichsanst. 1853, pp. 715, &.; nnd the Anniversary Address, 
1855, Quart, Journ. Geol, Soc, No. 42. pp. Ixiii, &e,—Eb.] 









3. Notice of some Cretaceous Rocxs near NaTAt, Sourn Arnica. 
By R, J. Garpex, Esq., late Capt. HLM. 45th Reg. 


[Communicated by R. Godwin-Austen, Esq., F.G.8.] 
[Abstract.] 


‘Tue discovery of these fossiliferous rocks, near the Umtafuna* (on 
some maps spelt “ Umtavooma”’) River, on the coast of South Africa, 
was made by Mr. H. F, Fynn, in 1824, About three miles to the 
southward of the river commence certain excavations in the cliffs, 
formed by the action of the sea, and called by the natives “Tzinhln- 
zabalungut.” These caves extend for about 800 yards, In 1851 
Capt. visited the spot with Mr. Fynn, and, with the aid of 
his servant (the late Private Thomas Souton), and the natives, 
ae of foils? ftom the walls of the caves and from 
the adjoining cliffs. ‘The cliffs vary con: in height, and 
their tops are covered with vegetation ; the Sees ae 8 
abundantly in the hollows. The lowest rock visible is a hard shelly 
rock with pebbles; above it is a brownish-red sandstone, traversed 
in every direction with white veins, which are the broken edges of 
cologedl bivalve shells (Inoceromus). These shells are thin, and too 
eusily broken to be extracted from the rock ; the corrugated surface 
of a portion of one was ex} to the extent of 2 feet in length by 
1 foot in breadth, and the author estimated others to be nearl 
3 feet in length. This shell is common to all the strata in the cliff, 
Altemate layers of the above-mentioned two rocks occur to the 
height of about 18 feet ; above which are hard bluish-black, brown, 

* Pronounced Oom-ta-fienie 

+ Pronounced [stnthlit 2abiliinga : “the houses of the white men;" so called 

ecked sailors. 


probably from the cavems having once been oeeupied by shipwr 
} These fossils are described by Mr, Baily in the next following communication, 
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1, Gristati, D'Orbigny ; « group of which all the species are ere 
Lay To this el ashe ae perner aN 


he referred. 

 Vlepreifoemen, DPOstgny lower oretaccons andl colics dar 
moniter Unblasi appears to bslong to this grou 

3. Lavigati, » section established by f. For! for a Pondi- 
cherry cretaceous form, and in which Ammonites Gardeni 
may now be included. 

Namber east of each species in this collection 

Ammonites Gardeni 








Cristati. 
1, Awmonrres Sovrown, nov. sp. Pl. XI. fig. 1. 


‘A. testi diseoided carinati ; anfractibus 5; costis numerosis flexuosis, 
internis acut? tuberculatis; dorso uutringue tuberculato, medio 
carinato; umbilico mediocri ; aperturi ovato-elliptict, 


Diameter, 1 foot 5} inches. 

Diameter of disk formed one the inner whorls, 7 inches. 
th of aperture, 6 inches. 

Breadth of aperture, 4} inches. 


Shell discoidal ; whorls 5, with numerous flexuous ribs, cach of 
which bears a small tubercle on the edge of the umbilicus, and ee 
bape Lar at its ve hcherer ehepges nee umbilicus small ; 

with prominent tubercles rae 
the centre fipiegnaia the numerous ribs; back somewhat round, vine 
distinct keel, and a row of lengthened tubercles on each side. Aper- 
ture ovate and meek 

‘This very large and magnificent Ammonite, which is in fine pre- 
La ips eb with portions of the shell a quarter of an inch in thickness 

still attached, is somewhat rears rated to Ammonites rostratus 
and 4, varians from the Lower 

Ic is dedicated to the memory os the late private Thomas Souton, 
of the Grenadier Company, 45th Regiment, who, whilst acting ns a8 
Capt. Garden’s servant, zealously extracted it, after much 
verance and labour, from a yery hard stratum high up the cliff. 

Locality.—Ciitis of the coast of 8. Africa, near the Umtafana 
and Umzambani Rivers. 





2. Ammonrres Staxcent, nov. sp. Pl. XI. fig. 2. 

A. testi diseoided, carinati; anfractibus 6, angustatis; costis nume- 
rosis tuberculatis, internis bifureatis; dorso utrinque tuberculato, 
medio carinato; aperturdi ovato-cll 

Dinmeter, 1 foot. 

Diameter of disk formed AS inner whorls, 8 inches. 
Length of aperture, 3} inch 

Breadth of recite: 245 inthes: 
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Shell. , circular, with 6 


abruptly and depressed at 
Tevtaesitiell beri" etbsliews eidey' back: eelbdy tbe aiden’ ck 
Tiquely and faintly striated ; aperture oblong, com . 

‘This characteristic Ammonite (named after the ‘) ae 
to the seotion Leevigati, established by Prof. E. Forbes, and is nearly 
related to Ammonites Rembda from Pondicherry. ‘The prismatic 
colours of the nacre are still preserved. 

Locality.—* White-men’s Houses,” const. of 8. Aftica, near the 
Umrambani River, in compact siliceous grit containing ‘numerous 
fossils, and in soft greenish sandstone, 


Genus Bacunrres, Lamareic, 
OF this characteristic cretaccous genus there are three specimens, 
of I believe, one species cals teacietea Well o fucreped Batanga 
sandstone, 


in a soft greeni 


Baccnrres suzcares, nov, sp. Pl. XI. fig. 5. 

B. testi ovata, subcompressi, levi vel transversim nndulata; dorso 
leviter compresso; ventre crassiore, obtuso; aperturi obliqua, 
sinuati; septis lobatis. : 

Length of the most entire specimen, 2 inches. 
Greatest breadth, ;4ths of an inch, 
‘Thickness, Pths of an inch. 

Shell elongate, ovate in section, rather flattened, broadest at the 
aperture, slightly tay with smooth transverse undulations, 
strongly rture, and gradually becoming lost 
towards the lower extremity ; back slightly compressed, ventral side 
rounded ; xperture very ob! que septa lobed. 

be distin 


the tes anceps, figured by D’ Orbigny from the Craie CAloritée, 
and differs from it in the greater rotundity of the dorsal side, and 





‘The shell is partly preserved, showing its prismatic colours. 
Locality —Ciiffs of the coast of 3. Attica, ‘near the Umtafuna and 
Umzambani Rivers. 


Gasruroropa. 
Genus Sorarrum, Lamarck. 


Sorantum rurcnenium, nov. sp. Pl. XIL fig, 3. 

S. test discoided, spirk parva, anfractibus 5, rotundatis, longitudi- 
naliter transversimque striatis ; umbilico patvo, externt crenulato ; 
aperturi rotundata. 

Diameter, yths of an inch. 
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to be identical with the peculiarly formed 
sd by 17 Orbigny under the above naane from the Crete 


Genus Scatanta, Lamarck. 
Scamamia onnara, nov. sp. Pl. XIL fig. 2 
S. testi turriti, imperforati ; anfractibus 9, 
(costis in ultimo anfractu 16) ; interstitiis striatis ; ere aS 
Un peers fbiculari, 


Brenith of last hoe, ths ofan iach, 
Shell conical, not umbilicated ; wie about 9, which se comeed 


beautiful species is ia Dupiniana, 
Digg bs ge ur of ad ly 
transversel 
ality Chi ofthe cost ner the Umtafona and Umax 


Genus Cuzmmrrzta, D'Orbiguy, 
Cuemnrrzia Surnertannn, nov. sp. Pl. XII. fig. 5. 
©. testa turriti; anfractibus 10, convexis, longitudinaliter plicatis ; 
plicis flexuosis ; apertura elongata, ovata. 


Length, 3 in 
Bresith of lst wir 1 inch hth. 


sq el tured elongated; whorls 10, convex, with longitudinal 


Named after De, t c. Borhelands late late oce to the Arctic 


fe erg now in Natal, to whose valuable researches science 
indebted. 
* Sealy = Cif Ae S. African coast near the Umtafuna and 


Genus Vouwra, Linnweus, 
Vouvra ricma, nov. sp. Pl. XIT. fig. 4. 
YV. testi oblong; spiri conic ; anfraetibus supern’ angulatis, longi- 


tudinaliter costatis ; costis in angulis turgidis, et prope suturam 
subobsoletis, spiraliter suleatis — spat, elongata. 


Breadth }}ths of an inch, 
Shell somewhat | “et ed, with about 18 longitudinal ribs; 
coarsely’ striated spirall; “the summit of the whorls is formed at 
the suture into a rim with slight continuations of the regs 
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costee and strie of growth. The plications of the columella are not 
a species is nearly related to Foluta cineta, Sowerby, from 
Locality. —Cliffs of the const near the Umtafuna and Umaambsani 
Rivers, 8. Africa. 
Genus Natica, Lamarck. 
Narica woemisrarata, nov. sp. Pl. XIT. fig. 8. 


out the to belong to the Trockus, 
ee ‘They are mostly too however, 
LAMELLIMRANCHIATA, 


Genus Caroius, Linnaus. 
Carprum DENTICULATUM, nov, sp. PI. XIII. fig. 4. 


Cardivm, which is bewatifully preserved, 
‘ageing tomar td rg re rome 
to a “< 


Genus Anca, Linneus. 
Anca Uszammantensts, nov. sp. Pl XU. fig. 1 
A. testi inflata, gibi, bliqu trigonh, abrupt truneatl Gvtier 


| 
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carinati, carinii elevaté, Sapte det concentricéque striata ; 
umbonibus approxitmatis ; arci ligamenti angustaté, 


Broth, 2 inches ths 
abruptly truncate and 


Shell gibbous, obliquely triangular, 
carinate. "The Keel is Clevatod, and is the highest part of the shell 
umbos approximating ; Reon ere 

The two valves of this fine large Area, which are still united, 
Bara sotialeiec nppbertines aes bY arresting Hoes bog 


aun weirs os fo the Greensand of Blackdown ; also 


* deel on S. African coast, near the Umtafuna and Um- 
pe 
Anca Natacensis, nov. sp. Pl. XII, fig. 2. 


A. testa subinflaté, carinata, transverst ovat, antic obliqu’ truncata, 
angulata, rotundaté ; Iateribus striatis, in medio suleato- 
striatis ; area cardinali lati, 4-striatii; umbonibus distantibus. 

Length, | inch 4,ths. 
Breeith, 1 ch Oth, 


Shell somewhat inflated, carinated, ovate 5 sie 
side obliquely truncated, and angular Impala rate 
Hal pe lst it hac ees umbos distant 

This description is founded on a single valve, i ia benntifal pre- 
servation, and showing the interior and hinge-area. ‘The strongly 
ridged exterior and dit Come pamroe ces lish it from 
the last species. 1e closely resembles 4. Japetica, from Pondicherry. 

‘There is also another of drea, too imperfect to determine. 

Loealit ile Hi nelgtentigtet np orteaerris es 
zambani Rivers. 


Genus Tricot, Bruguitre. 
‘Tricowta ELEGANS, nov. sp. Pl. XIII. fig. 3. 


T. testa ovato-trigont, antict rotundatf, postic? producti et rostrata ; 
costis arcuatis, oblique crenulato- umbonibus obtusis sub- 
recurvis; ste longitadinaliter sulestd, transversim costatf ; earinis 


Shell ovately trigonal, moderately convex; anterior extremity 
rounded ; Seder extremity produced and rostrated ; ribs some- 
what arched and crenul obbquely umbos obtuse, slightly 
recurved ; area longitudinally transversely striated ; 
FR rt phan ns lena ae cng et carina 
depressed. ioe 

21 
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ity. —Cliffs of 8. African coast, near the Umtafuna and Um- 
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EXPLANATION OF PLATES XI, XH, XUL 
Piare XL. 
Fig. 1. Ammonites Soutonii : pep peace detente ca 
one-fourth of natural size; ¢, septal suture, half- size. 
Mig. 2: Aspens Sanger rt view of wits blak sew reduced to 
eptr rtalt Wow et ise eae 
Fig. 3. Ammonites Gardeni: a, of inner whorls; 5, back view, 


Puare XII. 


Fig. 1. Hemiaster Forbesii: a, upper surface; J, under surftce ; ¢, portion of 
encircling 


mie surface with ambulacra, perforated tubercles, and 


jes, magnified. 
Fig. 2. Sia fia star ios Jy portion of vero, mage 
Fig. 3. Solariam a, side view, natural size; 9, upper view of 

whorls diameters. 
Fig. 4. Yoluta 
PE & Musruals Meath tural size ; 2, enlarged 3 
ii: a, ni ‘size; 

Fig. 7. Turritella ‘natural size ; 2, portion of surface 
Fig. 8. Natica multistrinta ' a, natural size; 4, portion of the surface magnified. 





2. 
3. 

eimai natural ise ¢ 4, enlarged 3 diameters, 
5. Inoceramus expansua hinge portion of sbell, one-third. 


Vee Notes on the Grotoy of Narat, Sourm Arnica. 
By Dr. P. C. Sururtann. 


[In Letters to Sir R. L, Murchison, V.P.G.8,] 
‘Tue sen-coast of Natal, to.» distance of twenty to thirty miles inland, 
appears to be composed of beds of sandstone and shale alternati 
with trap-rock, the former containing thin layers of woody col a 
very faint vegetable impressions. These beds of trap and sedimentary 
matter are not individually of great extent. Six of each sometimes 
occur in a linear space of a quarter of a mile. 


_Tiolbest pecimen of the onl yet found wre only slighty bit, 
1e 


minous; and much is of very inferior character. 

the seams varies from a mere film up to about 2 to 3 feet. Where 
the best coal exists, three seams crop out in a space of 20 feet ; the 
aggregate thickness of which is upwards of 4 feet. From the 
manner in which they run into each other, thin out, again thicken, 


* Dated D'Urban, March 13, 1854 ; and Natal, Nov. 3, 1854, 
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* [The author thinks this to be 
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tortuons course, and is flanked on both sides by the table-hills, which, 


curious higher 
‘The Tuble-hills are composed of a rudely stratified sandstone, with- 
out fosis, and containing rounded pebbles of gneiss, quart, cley- 
slate, and other metamorphic rocks. ‘The granite is very 
grained, almost porphyritic, and in some instances lage masses are 
1, and resting in, beds of the same material, 

er e some peculiar decom process, As we 
aeraseeTc ea, e beds of sandstone and shale are of much 
thickness than on the coast. In one or two instances beds of basalt 


SRRREE Toate tntiy tems the yrekeecarchstoa paca aki 
Drakensberg Range. 


the large proportion of Tine they eaniin (70 per cent. of the ene 
purposes. Tieve dunes ar, for the most part, povered with 


of about 40 fect in the mile, flow very rapidly, and bring down 
ly subdivided state. ‘This 
Essen caret at their mouths to form rock, which not unfre- 
ioe! a is found to include the enduring shells of Oysters and other 
molluscs +. The water sometimes bears down fine debris of 
which, alternating with the lighter-coloured de- 
itn forms a a swt in which several strata can be counted in the 

space of a i 

‘The recent deposits in the upper of the district yield fine 


agates, derived from dykes of amy; rock, 
The Quathlamba aoe to be composed of all 
strata of greenstone and ly rocks of the Colony, It attains a 


gt litle lest than 9000 fet 
per of the Natal District, and of the district of the Free 
Republic beyond the Vaal River (one of the chief braches ofthe 
Orange River), occurs in the form’ eae in highly conto 
oral 


ish the mia of whichis nt unfrequen en 
tina forming a laniuated syenitic 100 "the dison of 
Bern ancl the oealtnaee with chia qos te 


in 
‘See also Capt. Nelson's Observations on these rocks of Kolian formation on 
tho touts Aivons Cort and Guanhre, Quast Towra: Geo, Soe tal tr pe 206, 
OF Ted matioe,ioaentalig allaton to tbe Yichnow cf tha exicie olay 
fauna, both of land and sea, on the Natal Coast; and the characteristic 
aistng between It and that on the coast of the Cape Colony a dierence arising 
from the heating influence of a current flowing southward along the shore from 
the Equator, through the Mozambique Channel. 
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deposit has derived its carbonaceous matter from the existence of 

sea-weeds during the earlier portion ocihalren eee a 
In order to obtain more intimate knowledge with to the 


friend colleague Dr. Blyth, I am enabled also to give the ana- 
Rraof the anthesis shite hich isos ollone— = 
‘Water ... . 





From this analysis of the ashes of the anthracite-schists, they ap- 
pear in their mineral composition to’ approach exceedingly near to 
the nature of pure quartz ; and it would seem that these schists were 
originally beds of fine sand, or, in other words, sand-banks, impreg- 
nated with organic substances, The question as to the source from 
whence the carbon has been derived, is in no way answered by the 
microscopical examination, or by the analysis, except that this latter 

ints to an affinity to some of the coal-measure rich in car- 
Pere seastarg. tsa cecsitasis. pals that, like these coal- 
shales, the anthracite was obtained from altered vegetable matter. 
‘The occurrence of such animal remains as are seen in these schists in 
the form of iron pyrites rather than as carbonaceous markings, would 
also justify the i that the carbon of these shales had a dif- 
ferent origin from that which had entered into the composition of 
the Graptolites when these were living animals, and would, to 
some extent, lead to the conclusion that vegetable remains furnished 
this substance,—an inference which is further supported by the 
appearance of a genus of Crustaceans, the Dithyrocaris, which had 
Pe me re Hereecialts xd of the succeeding carboniferous 

mation. 

‘When we consider the ‘ion of earthy matter in the an- 
thracitic shales, we must fete seta having pe origin in some 
respect allied to that of coals which contain a large amount of earthy 
substances, although the latter derive their organic matter from a 
different class of vegetables. And if we bear in mind the low organ- 
ization of Fucoids, which consist of a simple mass of parenchymatous 
tissue of a very succulent character, we can easily conceive how 
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The evidence afforded by the deposits which accompany the an- 
thracitic shales, however, is such as to show that different circums 
stances prevailed from those which have produced the fucoid-sand- 
stones of Barlae. The character of the shales both subjacent and 
superior to the anthracite-schists leads to the inference that tranquil 
water 


lying sandstones of Barlae produced the anthracite-schists; an in- 
ference, which supported by the occurrence inthe grapolteshaes 
of a fueoid which in its external characters bears no relation to either 
the Paleochorda ot Chondrites, When we consider the large area 
which the anthracitic shales occupy, extending all across the South 
of Scotland, it is probable that these owe their carbonaceous matter 
to some form of ancient sea-weed, which, like the present Macrocystis 

ifera, oecurred in immense masses over extensive tracts of ‘sea ; 

recent form referred to having a distribution through no less than 
140 degrees of longitude, 


Notes on the Foss. Fucotns, Zoornyres, and srdaor the 
Fracs and Sanpsronzs af Banuae. By Professor R. Hark- 
ness, F,G.8. 

Fucoids. 
1, Cuonparres reGuLARrS, nov. spec. This species of branch- 
ing fucoid is characterized by the regular mode in which it is divided; 
the branches in the specimen under examination appearing to issue 


of an inch in Rilskaes, gadis a rounded form. doe Quarry, Ei 

Locality —Fc long with other species at Barl *» Kirk- 
cudbrightshire, in indurated shale. 

2. Cuonprrres rnrormis, M‘Coy*. This species, which occurs 
in the black slate of Skiddaw (Whitless), is met with in considerable 
abundance in the grey shales and sandstones of Barlae; but in 
neral it presents in a more indistinct state than as seen on: 
slates of Cumberland, 


3. Parwocnonna mayor, M‘Coyt. This fucoid is seen in 
* Palos, Foss. Cambr. pl. 1A. fig. 4. + Ibid, pl. 1A, fig. 3. 
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ving some lity to Oldhamia. er may have been their 
nature, they must have existed in great quantities in this 
bess Shey of the muds and fine sands which now form 
the sandstones of this portion of the Lower Silurians, 


Zoophytes. 


1, Rasrarres Banranpt, nov. sp. Axis apparently spirally 
curved; narrower than the cells. Cis arg on the Sonne 


the result of a collapsing of their walls. 
‘This form is very distinct from the other species of Rastrites, 
being well marked by the grea length of the 
Locality—Oceurs in the black shale: immediately underlying the 
anthracite in Glenkiln Burn, Dumfriesshire. Also found, though 
rare, in the black slates of Cairn Ryan, Wigtonshire. 


which prevails in this genus. 
Locality —Found very sparingly on the surfaces of the shales at 


Annelides. 


1. Crossoropra Scotica, M‘Coy +. The tracks of this Annelid 
occur in great abundance on many of the faces of the strata at Barlae, 
‘These tracks commonly appear in the form of a sinuous line, about 
yths of an inch broad. The original state of the strata has fre- 
quently prevented the cirrated lines, which mark this species, from 
being recognized, as these strata were, when deposited, very fine mud 
in an exceedingly soft state. Where the mud has been of a harder 
nature, the cirrated markings are distinctly visible, and they present 
all the characters of the form referred to. _M-Coy's specimens were 
from near Inverleithen, 


* Palwor. Foss. Cambr. p. 10. pl. 1B. fig. 11, 12. 
+ Ibid. p.130. pl. 1D. fg, 15. 
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Note by W. J, Hamturon, Esq., President of the Society. 
Notwithstanding the small amount of information contained in 
this communication, it becomes of when taken in 
Sere mgrpd reemed Pronee Heraclea. If we draw 
a line, N.E. and S.W., from Heraclea to the head of the Gulf 
of Nicomedia, all the hitherto known Devonian and Paleozoic for- 
er erecr hens uni, RL bey Fused col the Nice 
of this line, whereas the Sy carer systems of Cretaceous 
and other rocks extend on the E. and S.E. of this line. A consider- 
able development of the Carboniferous formation may therefore be 
Tok fa nthe dition beimen Henan and. dhe Gl of No 
we ie pend ar 
dale 

(W. J. HJ 


3. On the Paxstca Grocraray and Puerstocenr: Pazomena 
Yf tle Cormeswoun Hiss. By Eowann Hott, Es, A.B, 


Contents. 
Puraicas Gaoonarn, 
Introduction: 


Dueviat wp Enaaric Paxxowewa. 
Pinte Finviatile, Estuarine, and Marine deposits (of Murchison, Buckman, and 
an 
ow 
Retaarine Soca ‘on the North and East. 


Sppenti Analyses of Sis. 
Introduction.— Physical features —The aren embraced under the 
ts Poel is nearly included within the limits of Sheet 44 
Cts Survey, from its eastern termination to the banks 


‘The most marked afte of the tie ithe emp 
iment of the Inferior Oolite. Commencing at the south 


ubourhood of the 
pape broken into al ns tl ren 
reek. 





‘The ground without any tint is devoidof Drift. 


no 





Quartz-pebbles at a height of 
0] SEE ee 














% X X| Scattered quartzose pebbl 





}] (The Fluviatile Deposits are omitted.) 
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and Stanley Hills, are by Oolite. The highest formation on 
Dumbleton is Uj ep ce eat Hills are 


pears to have arisen from the jon which was afforded 
them by the relative position of Breeton Hill 

‘The position of this principal outlier, with reference to the others, 

to the headland which terminates in Notting Hill, is nearly 
N.N.W.; and on each side, where no protection from the north 
spears to have been afforded, the ancient sea has made a clean 
breach, harng excarated the Valley of Wincheomb on the east, and 
denuded the Vale of Gloucester on the west; it therefore appears 





occur at the south-west extremity of our District. Churchdown is 
unprotected from the north, and therefore its preservation cannot be 
accounted for on physical grounds similar to those stated above. 
‘That it has been preserved, while the strata which once surrounded 
it have been swept away, is to be accounted for from the fact of the 
thickness of the Marlstone capping its summit, and the degree of 
hardness which this rock has attained. In that locality it was pro- 
bably stronger than anywhere around, and hence it has resisted 
more successfully the action of the sea, The thickness of the rock- 
bed at Churchdown is 10 ft. 4 in.* ; and some of the bands are very 
hard ; and, as far as I have been able to observe, there is no place 
slong the flank of the escarpment near Cheltenham where it is of 
equal thickness or strength ; hence in that neighbourhood Marl- 
stone platforms are both few and of small extent. The develo 
ment of the Marlstone rock may therefore be considered as full 
sufficient to have maintained the outlier ; and Robinswood Hill may 
have remained standing from a similar cause, combined with the 
protection afforded by the Churchdown outlier. 


the Vales 
extensive headland, which (as T shall presently endeavour to prove 

formerly stood forth unsubmerged by the waters which deposit 
* See * Murchison’s of Cheltenham,’ edited by M¢ Buckman and 
a 's Geology by Messrs, Buckman an 
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comb, has probabl in the combination of a ar- 
rangement of the strata with the protection afforded by the outliers 
which acted as against the force of the Glaci 
driving from the north, 


The Valley of Bourton-on-the-Water appears to have originated 
BE con cgdind Coocdan da eohn 
south, the western flank, at Clapton, the Oolite has a very 
ided dip to the westward of 4° or 5°, On the eastern side, the 
Serre anne a water of Oslite, ead abou © Ge 

e hi on the eastern flank of the Bourton Valley has pro- 
bably been preserved rather by the position which the high 
of Stov-on'the-Weld occupies with regard to it, than from the 
strengthening effect of a inal ; though it is not improbable that 
igre po gpg da pm Ase eta 
resents 

Vale of Winchcomb also appears to present an instance of an 
anticlinal valley ; for, while engaged in tracing geological boundaries 
along its western side, I could not but observe a decided inclination 
of the beds towards the south-west. 

‘It therefore that, though the strata of the Cotteswold 
Hills and the valleys by which they are surrounded baye a general 
dip towards the south, yet the district is traversed by a series of 
gentle rolls, with north and south axes, and that the anticlinals have 
prodnced fines of weakness, originating valleys ; and the synclinals 
Linen of strength, originating headlands, 


Falleys of Domes or Quaquarersals.—Besides the valleys I have 
nner iat to, there is another class which appear to have 
resulted in quaquaversal or dome-shaped arrangements of the strata. 
‘This arrangement we infer to exist, when we find in a certain of 
et eeatiat eet Fala teaching a metas tan coe ta 
or lower down 5 prclit in cystent hat the Bholagial checaieag and 
mntual arrangement of the rocks composing the district. under con- 


ere ee rseieniing 5 tbe forrantacngol valley, mad cee 
weakening causes must 
and slight faults occasioned by the swelling up of the strata, 
‘The Valley of Painswick offers a good illustration of a 
a tad 


dington, Guiting Power, and the long narrow which extend 
from Compoden Ashes to Hinchwick Farm, and from Kate’s Britton 
‘inton. 
‘As a particular instance, T may mention the Valley of Chedworth, 
south of Nortbleach (figs. 4&5). It consists of a longitudinal 
gorge, widening in the centre, and extending westward for a distance 


| 
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rere 
Earth (J), nearly reaches the bed of the brook. As 
Fig. 4.—Chedworth Falley. 
(Section at the entrance.) 


Level of Brook. 
the village, lower beds ively arrive at the surface; wntil after 
Hcp pretences + Earth, we reach the Tnferior 
lite (e). At the village, about 50 feet of this formation compone 
Fig. 5.—Chedworth Falley. 
(Section through the centre.) 
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ee es and at a certain period of the Glacial 
je yh of the country must have been ite unique, 
these Ene. 


tiede ravines spper ta be very kiadar ta the Villey of Yedtasnilale 
in Yorkshire, deerribed by Mr Sorby in the Journal of the Society *. 


Meteoric Phanomena, and the Tabular Plai ee 
occurs which tends 


tae to thi tei th sabiea that a Se 

‘appear to throw y ese sul in 

evidence that tte pass ome ot ieee 
it, at wi were in course 

ci ti th er ent most prevalent or powerful. 





bose ie rt yh ae ote pe iwi om th 
softness undergone a greater amount of denudation, leaving the 
hard stratum of projecting from the sides or capping their 
summits.” 

Buch being the ca, tfllows thatthe more rapid the denudation, 
and eousequen the more powerful the danuding ageney, the Ian 
will be the areas formed; and that they project in 
direction from which the forces have acted with greatest effect. 

I herewith present, in tabulated form, several particulars, viz, 
the locality, direction, and length of all the Marlstone platforms of 
Ui Rca eon eee a apa eg omitting those 
of Breedon Hill, as the fault, to sh I have already referred, has 
prevented the formation of platforms on the south side; and con- 
Sequently no comparison can be made in this particular case, 


Localities, Directions, and Lengths of the Marlstone Platforms, 
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the rity point 12° N. of W. There are also a few which 
tSetb be tered fo cis 0 sspears 
As far as the evidence it tends to prove that the north faults 


the second are generally terminated by the first. ‘This, however, is 


p! 
secveter te entire area is most 
Knowlolge which L ooon aoqured Of the regularity 
direction maintained by the majority of the lines of dislocation. 
opposite diagram (fig. 7) represents their directions and numerical 
proportions. 

Dituvial and Erratic Phenomena. 

Ancient Sea-beach.—The diluvial deposits of the Vale of Glou- 
cester have already been very fully illustrated by the labours of Sir 
R. L. Murchison®> the late Mr, Str +; and Prof, Buckman t. 
‘To their observations I have only to add, that there are appear- 
ances which indicate that an ancient sea-beach formerly extended 
along the base of the cliffs formed by the Inferior Oolite. In this 
position there are to he found patches of oolitic debris, in the state of 
a fine gravel, waterworn, and stratified more or Peet 
Dest section with which T am acquainted is at the base of the cliffs 





in 
the 
point of 
The 


Fig. 8.—Section of Lechampton Hill, showing the position of the 
Ancient Sea-beack, 





@. Cliff of the Inferior Oolite, e. Upper Lias. 
4. Inferior Oolite sand. 


© Sec ‘ Geology of Cheltenham, 
+ Communications to the 
the Gloucester and Birmingham 
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{ile prsegemie) and Largo hares lower jew were found in st 
pla beneath 12} feet of undisturbed drift-clay,—a fact which 
shows that our Vale has been much changed sinee man has lived in 
these parts. ‘The specimens are in preservation, and are now 
‘in the Museum of the Philosophical Institution.” 

—  icrsaeiery aaallemde fete Recs Ober ee 

‘ight, I shoul ical concerning their accuracy. From 
the ih at wish the buman jw acne we eat epse at 
the individual of whom it formed part was buried by his fellow man ; 
and its occurrence with the remains of the fossil Ox appears to 
that they were contemporaneous, If this “ undisturbed drift-clay™ 
be of estuarine formation, it would that a much larger area of 
is platavOR'Clouoester ay Yorn subtnetged sluce Mani han bora ja: 
troduced than is at present the case. A subsidence of 80 feet would 
submerge Gloucester and Tewkesbury, and of 120 fect, a consider- 
able portion of Cheltenham, with the locality where these remains 
were found. There appears, therefore, evi in favour of the 
supposition that Gloucestershire has been elevated at least 120 feet 
during the Recent Period. 

Srd. The Marine deposits are of earlier date than the last, and 
include the clays, sands, and gravels referable to the Glacial Epoch, 
and commonly designated “Northern Drift.” 

‘This it attains a greater development in a northern direction 
towards Birmingham and SI Associated therewith are 
boulders of granite and other rocks, which decrease in size and quan- 
tity towards the south ; thus proving, as has been remarked by Sir 
R. Marchison, their northerly origin. 


Warp-Drift.—The drift of the Vale of Moreton and the Cottes- 
wold Hills may be arranged into four divisions,—with the addition 
of the “ Warp-Drift” to those already enumerated. Its position in 
the series is between the Fluviatile and the Estuarine formations. 





The following section (fig. 9), taken in a quarry near the Cross- 
bands Ty eto eo, repens he W Drift resting on 
Great Oolite, which is very m disturbed and ken, as is gene- 
rally the case over the district. I have estimated the position of this 


Re ee eae wee of brown loam, seldom 
‘one foot in dept! nerally be found, reaching posi- 
tions of about 1000 fest elevation, Whether this loam, which forms 


the only soil in such localities, is to be referred to the Warp-Drift, 
or to the decomposition of the local formations, I am not prepared 
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pein wetness inn eens 
parr? rhetampien Hi lway, a cut 
gravel, sesaorsn to estuarine origin po vane oh 
entting is now covered by grass, but t jowing, section (fig. 10) 
Figen lida esciei diode pie 


Fig. 10.—Section of the Estuarine Beds at Ascott, Onfordshire, 


\ 









Sees 
of charged 


he 8 to the base; and, from an inspection of two of 
concluded the skeleton to have been that of the Blephas 
genius. The uavvies were continually digging up portions of 
the al Fac ve Weld before they: ‘wore avery wit tHepibad 
In the Lins Clay beneath were the vertebra of Tchti 

SNE ie eel gravel, above the skeleton of the Elephant, 
Imnan remsing probably of vaay erent dds, wore debe HEAL 
thus, in a series of deporte of paly 20 feet a ‘eines, 
relics characteristic of three great epochs in the earth's history were 
entombed in the order of their relative 

My endeavours to obtain shells from these els have been in- 
effectual Tt it i probable they are the equivaleata of the estuarine 
and mammaliferous acco, ie Nee ae 


+ The greater portion of the skeleton is supposed to be in the possession of 
J. Taunton, Esq, formerly Engineer of the line. Two teeth were shown to me 
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| the central districts of England, a lgarienticen Sarto 
| striets over the more southerly portions of the country, another cur- 


| rent appears to have trayelled westward, bri the detritus of the 
Peri tce id ovecin ee tha erin rived from North- 
erm sources, and thus of pieces of chalk 
and chalk-flints in the drift of Leicester, and Glouces- 
tershire. 

I have to record the occurrence, near the southern termination of 
the Vale of Moreton, of three erratic boulders at. the = 
Bowl and Frescot, and on the same ‘l as Cheltenhar 
are subangular blocks of Millstone ‘Two of them are of a fine 


cere palitiaial sh aster ents The surfaces are uneven, 


Geri dla iat Lar i ped shared 
wandered as far south in the Vale pA 
longitude of Cheltenham. Boulders boure ost been faundsoutoak 
‘Tewkesbury in the Valley of the Severn. 
The “ Boulders of Marlstone” mentioned by Mr, Gavey as 
ring at Mickleton Hill cannot be considered as erratic 
sense in which the term is usually received. Thee Uecks of ane 
stone have evidentl Apaeebaee er ere ye ee i 
ition, as the hig Minkleton Bidgo is com sed of the 
stone formation. Mit ould, T thinks be for the advantage of 
geological description were the term doulder confined to blocks of 
rock which are supposed to have been transported from a distance 
the ageney of ice. 
the portions of the Cotteswold Hills included between the 
Vales of Moreton and Gloucester appear never to have been over- 
spread by Northern Drift. ‘The peninsula which terminates in Ebring- 
SpRLW, has either beehive the Jered of the glacial sea during the 
deposition. of the drift,—an improbable hypothesis,—or else. ita 
scarped clifls have formed a barrier to the transport of northern de- 
tritus. In crossing the district from the western escarpment abave 
Cheltenham tor the east, we meet with no erratic pebbles until 
‘we arrive at Stow-on-the-Wold, where in the Moreton Road, at an 
estimated height of 500 fect, we find the following section :— 


1, Brown loam .-.....-.- 01.506 
2. Soft white oolitic sand ........ ao 
3. Pebble bed; containing rounded and 

eae oe ba ert, flints, and grits, 


4. Reliinciros ion 


‘South of Stow, the western limit of the Northern Drift is Nt fof 

defined. The line follows the western flank of the Bourton valleys 

thence trends along the southern bank of the Windrush yee ly 
L2 
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APPENDIX. 


Composition of Soris from the Correswoun His. By Dr. 
Avcusrus Vozucxer, of the Royal Agricultural College, 
Cirencester. 

No. 1.—From the College Farm. A heavy reddish-brown loam ; 14 foot deep ; 

‘off Great Oolite. (Good wheat soil.) 











Water 10254 
Organic matter and water of combination 6943, 
Insoluble siliceous matter... 37-091 
Soluble silica (soluble in dilute caustic 14018 
Oxides of iron and alumina 12-754 
Lime 10-440 
“195 

967 

“309 

Phospi 659 
Sulphurie acid 234 
Carbonic acid an 6-156 
100-000 


No. 2.—Poor soil ; 6 inches deep, resting on Great Oolite. (Air-dried state.) 
























matter and water of combination 6339 
Insoluble siliceous matter 28-947 
Oxides of iron and alumina 9311 
Carbonate of lime 58566 
Potash and soda 1-032 
Phosphoric and Suiphurie traces 
Magnesia traces 

100-195 

No. 3.—Soil ; resting upon yellow clay. 
9°26 
317 
66-47 
16 
Oxides of iron and alumina 15:32 
Carbonate of lime .. 412 
Carbonate of magnesia. 4 
Alkaline salts 22 
Loss... 04 
100-00 





ported detritus, it would be necessary to infer another submersion of the land to a 
Gepth of 700 feet, in addition to those mentioned above; but, as there is strong 
evidence for considering the  Warp-Drift” to be merely the product of decom- 
position, it would be rash to infer a third aubmersion on such grounds alone, 














1855.) _ ISHISTER—NORTH AMERICA, ETC. 499 


On the Geology of Rainy Lake, South Hudson's Bay. By Dr. Brosny. 1854. 
Quart, Journ. Geol Soc. vol. x. 
‘On ihe Drift of the Lake of the Wonds and South Hudson's Bay. By Dr. 
Breswy. 1851. Sastaai Geol. Soe. vol. vii. 
‘Narrative of the Arctic Land Se ee ee 
By Cupmin Bace/B.N Appendix on Geology. By WH. Peron, M.D. 


‘Journal of a Boat Voyage through Rupert's Land and the Arctic Sea, in search 
of the Discovery Ships under Si Jou Frankia, By Sir Joux Ricuarpsow. 

On some points of the Physical Geography of North Americ. By Sir J 
Ricuaxpson, 1851, Quart. Joura, Geol. Soc. vol. vii. 

Report of Geological Survey of Wisconsin, Towa, and Minnesota, and inciden- 
tally bf a portion of Nebraska Territory {inching the Red River of Lake Wini- 
peg]. By Davin Dave Owe. Philadelphia, 18 


‘The chief sources of information, however, on which I have relied 
in confirmation of my own observations are the valuable Memoirs of 
‘Mr. Salter on Aretic Silurian Fossils, published in the Quarterly 
Journal of the Geological Society, vol. ix., and in the is 0 
Dr. Sutherland's Journal of Capt. Penny's Voyage, and 
sive researches and the numerous able publications of the: great Loe 
Aretie traveller Sir John Richardson, to whom science is indel 
for nearly all that is known of the natural history of the vast region 
surrounding Hudson's Bay. 

‘The collections of dong cimens and minerals brought to kere 
land by the expeditions oder through this territory, to whi 
Sir Jc Richardson was attached, and the various Aretie ex] 
ditions by which its northern shores have been traced, as well as 
those recently engaged in the search for Sir John Franklin, are very 
extensive, and throw much valuable light onthe mineral structure of 
the various formations which prevail in the northern regions of Ame- 
rica, It was not, however, until within the last few years that any 
considerable collection had been made of the organic remains belong- 
ing to these formations, by which alone their relative ages and their 
true characters can be determined. Some of the fossil remains 
Beers re, ieee deserved 280) Spores by by Mr. Salter in the 

Dale Owen, by) the U.S. 





sulsequenty aticed) [have been desarRied) Chae oil incl 

terms, by Sir John ‘Richardson, Mr. set 
bi Mr of the British Museum, and the late Professor Jame- 
son of Sulnbuegh, A considerable number remain still undescribed 
in the Museun of the Edinburgh University, the British Museum, 
the Museum of Practical Geology in Jermyn Street, and the Musenm 
uf Haslar Hospital, or are mentioned for the first time in the present 


An examination of these leaves no doubt of the existence 
of a vast development of ear bet extending with little in- 
termission (so far as is known) from the northern frontiers of Canada 
and the United States to the farthest point to which our researches 
have extended in the Arctic Ocean, and from Hudson's Bay on the 
east to near the Rocky Mountains on the west,—presenting alto- 





well as rece sce Greta: 


eee iene ce 


pha eg hpaeet epeh eget Sir John 

hate ine teinabad irene the Rocky 
oe le paar eed poherm sper = 

pian ¢ botanists Douglas and Drummond, who crossed 

‘it between the sources of the Elk and Peace Rivers, describes the 

ani 





chain was explored by myself, its termination in the Aretic Sea, 

the ling formations were found thi 01 remains 

(as will be teary Pies 

of the i hy to the Mountain 

Limestone of Englis! ists. fered the 

rial Wert re it attains an elevation 16,000 fest 
Missouri, 


ahorethe sex, the folrlangrat rivera of NSH Attexisasdin 
he Saskatchewan, the Mackenzie, and the Columbia take their rise. 
Em be added, that these four feeders cficmreeer se 


fourteen paces."” It be mentioned also as a singular fact, that 
Peed eee 


actually rises on the western side of the Moun- 
fatha within S00 yarca of another large river into the Pacific, 
the Tacoutchetesse, or Fraser's River, which itself into 


the Gulf of Georgia, opposite Vancouver's Island. 


Central Plateau A Roeks.—Marcou, in his recently 

of the United States, has traced the ery- 
stalline formation of the Laurentine Mountains a considerable distance 
to the westward of Lake Superior, where it appears to form the chief 
constituent of the low watershed which separates the waters of the 





it is intersected b ies to ti eoaoh Norway and the adjoining 
part of Sweden. Eeicieans dilatations of the rivers have scarcely 
any current, but are connected with each other by one or more straits, 
in which the water-course is more or less obstructed by rocks, and 
[po S207 os tet hana ik ‘The most prevalent rock in 
chain is bat there are and mica-slate, 
Sei pt urnerods ede of nies See wie 
The entire 1 of this sersarkable ‘teau, from Lake 
oS Rr ero 
more than 1500 miles. Such an enormous extension of crystalline and — 


ae not only as & Rabisirare ee but as se 
perhaps, totl ei it on the dynamical conditions under pig 
those vast sedimentary de} post hl have excited the astonishment 
of geologists in America from their unparalleled extension have been 


5 rea upheaved. 
be mentioned also as another remarkable circumstance in 
conoexion with this granitic (ract, that it is along its western mar- 
gin, in the line of its junction with the limestones and other second- 
deposits which extend between it and the Rocky ee ce 
ai dg it lakes of America are found. rete bie pry et 
Michigan as expansions respectivel Ontario 
Lake Huron ners evidently component pan of the same Inke- 
basins), we shall find the following series of great lkes—Lake On- 
tario, Lake Huron, Lake fae La Lake Wini 
Great Slave Re Marten 


being moreover indented nearly in the “ae por bearing by oe 
nation Gulf, where, as already stated, the of crystalline rocks 
terminates. It is to be observed, however, that the rivers connecting 
these lakes run generally wholly in one formation or in the other. 


Silurian Basin of Hudson's Bay.—"The granitic tract just de- 
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“tions bring us down. ‘The extreme points 
T in lat. 47° 19' N., and the shores of Wellington Chan- 


to Mr. Salter’s examination belong exclusively to the Upper Silurian, 





‘They are ‘ised in the ‘ing list; and most of them are 
es ypendix to Dr. Sutherland's Journal of Capt. Penny's 
; Crustacea, > 
1. Enerinnrus levis, Angelin? 3. Leperditin Ralthioa, Hisinyer sp., 
2. Proetus, sp. var areticg, Jones. 
Moltusca. 
4. Lituites, sp. 16, Spirifer crispus, Linn. sp.? 
5. Orthoceras Ommaneyi, Sailer, 17, —y@p. 
6,7. 2 7 18. Chonetes lata, Von Buch? 
8B, 9. Marehisonia, 2 sp. 19. Pentamerus conchidium, 
10. Euomphalus, sp. 20. Rhynchonella Phoca, Salter. 
. Belerphen nauiarun, Salter, 21. — 
1 Cor Muito), | 2a: — anblepiln, De Fer, 
a Stropbomesa Dennett, Suter. 25,94 dup 
Taper - Atrypa o. 
Encrinites, 
26. Actinocrinus, sp. 27. Crotalocrinas, sp. 
Corals. 
28, Ptychophyllum. 40. S; 
‘Strephodes Sater. 41. Hall 
30. ——? Austini, Salter. 42. Cystiphgllum, sp. 
ba Preokling Satire i Chater ll 
— 3 . ium, 
33, Fenestella, ap. i. Atlopors, ap. 
BA. Ravens 48: Caines (Lena) ap 
sae Linn, 5 - Calophylum. 
36, 37. —, a Suter 


‘38. Colamnarin Sutherlandi, Salter, 48. Araehnophy um Richardsonii, 
I iter. 


‘Mr. Kénig describes the limestones from which these remains 
have been obianed as of an ash-grey or yellowish and grey colour, 
often feetid, and sometimes crystalline of compact, strongly resem. 


* The fossils were collected by Dr. Roderick Kennedy, the Medical Officer at 
Moose Factory. nS 
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iuperior, After passing the straits of Lake Winipeg, we have 
litie rocks on the east shore and Silurian rocks on the west and 
basin of the lake being mostly excavated in the limestone. 
and gneiss which form the east shore of Lake Winipeg 
its N-E. corner, and, passing to the north of Moose 
in to Beaver Lake, where the route again touches 
‘The extension of the limestone in a westerly direction 
ce Winipeg has not been ascertained ; but it has been traced 
up the Saskatchewan as Carlton House, where it is at least 
280 miles in breadth, Beyond this it is either succeeded or covered 
by cliffs of ealearcous clay, which bear some resemblance to those 
found slong the busks ofthe upyer portions of the Missouri, toge- 
ith sali ‘eypsum. 
Skirting the base of the Rocky Mountains a remarkable lignite 
formation is met with, which is said to extend through the of 
il f Mackenzie River as far north as the Arctic 
The limestone of Lake Wini which undoubtedly covers a vast 
Pipe seicemoey, ny dn grceral be charesceiae calcein er 
lintery, and of a yellowish-white colour, passing into buff, and 
Fe edith 


1 


ne 


ei 


tore particularly examined by the Aretic 

and OS eae Mecha elt SNe tek 

the limestone strata were found to be almost everywhere extensively 
rocks. Professor 


ite, and Lingule, as the organic remains bi to England 
be Proc First Expedition; Mr. Stokes and Mr. Somerby er- 


tion by Dr. Dale Owen, Director of the Geological Survey of Wiscon- 
sin and Minnesota, who in the course of his explorations visited the 
small colony settled there by the Hudson’s Bay Company. In his 
recently published Report, Dr. Dale enumerates the following fossils 

by him from the quarries at Red River and from Lake 


1. Pavosites basaltica. 5, Ormoceras Brongniarti. 
2. Coscinopora suleata. 6. Leptzona sericea? + 

3. Chatetes lyeoperdon. 7. —alternata, 

4. 8. ——planoconvexa ? 


+ SP 
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oo ocr aang eat ahh Ree yor ae 
a belief that it will be found to oecuy valleys 
erect; elief ‘py 


Deconian Formation of the Etk or Mackenzie River. —The extent 
of the Silurian formation of Lake Winipeg northward has not been 
ascertained. Limestones very similar in character have 





of character, occupying the 
Tasine of tho Elk River and ts affluent the Clearwater, 
The Elk River, the most ep oe of the Mackenzie, ori- 


pric ht orale equilateral triangle, paral Delran 
the western the Stalin ne, not ean by my 
eins country, which appears 
to extend little interruption as far as the next great tributary 
of the Mackensie, the Unjigeh or Peace River. It is separated 
from the Churchill or Mississippi River having its outlet in 
Hudson's Bay, by the carrying-place of La Loche, a plateau 
of about ten miles in breadth, which forms the dividing ridge between 
waters flowing into Hudson's Bay and those flowing into the 
Aretic Sea, La Loche has at its highest, point an elevation 
of about 60 feet the sources of the ee 
[let ppceal a reg aa peat ne pee 
tous descent of 656 feet, er of sand, encl 
Paar aiid Caio on hee chy the whole oe 
de extensive formation of limestone w1 lines the w! 


posits of sand and sandstone alterna: ternate with thick beds of bituminous 
Peng pee were Gin 180 te ta th. These bituminous 


5 


deposits form feature of the formation now under 
notice, and are devel Han isgsscks bstends SAViig Lash eee 
at intervals slong the whole of ie River as far as the 


‘Mackenzi 
shores of the Arctic Sea. Springs and pits of fluid bitumen are of 
common oceurrence, and along the banks of Elk River in 
so saturated with this mineral as to Pr 


of the Sule paige St Yael oe 
2u 
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ippearance , that the salt-spri 
may belong to the ‘Onondago Sale’ Group” of the “Helderberg 


Carboniferous Series (Mountain Limestone!),—Some of the 
organio remains Onaga arr pan enti e ious 
expedition from other points along the Mackenzie River would appear 


and Corals,—a somewhat perplexing assemblage, if they were all 
cellocadlfWas tip mato spor. Mort fokably,ocse of pie 
hhad been derived from the boulders and transported fragments with 
which this part of the country is covered. 


Lignite Formation,—The difficulty of deciding upon the age of 
the beds h which the lower part of Mackenzie River flows, is 
‘increased by occurrence preg them of a Seperate, 
covered in parts by deep beds of sand, capped by houlders and gravel. 
The soft friable forming the bank of the river near its termi- 
nation in the Arctic Sea are also strongly impregnated with alum, 
‘These aluminous shales eover «large portion of the delta of Mackenzie 
River, are continued along the banks of Peel’s River to the foot of 
the Rocky Mountains, and have been traced for a considerable 
distance ig the coast, and also along the shores of Great Bear 
Lake, The aluminons shale is constantly associated with the bitu- 
minous formation, into which it often passes. 

The lignite-formation is still more extensively developed ; and, as 
the occurrence of coal in any form in these high latitudes is a 

* The limestone of the “Ramparts,” which appears again lower down at a spot 
called the Narrows,” is continued in a westerly direction to the Rocky Mountains, 
Ahelower elevations of which ar composed oft nthat portion ofthe range through 
eee Egress ane einer cae 
Eats = te subsequently noticed, it has been elearly identified by 
its organie remains. 
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Formations similar to that found on Mackenzie River extend south- 


pas tneptiniene ier tees ee aeons 
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Sessibed fa Wy I's Polar Vi — 
fossil wood nib New Biberian Inland 
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‘but 
resinous odour.’”"—(Narrative of an Expedition to the 
von Wrangell, of the Russian Imperial Navy, in 1820-23. 
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American Continent, it was at one time still greater, and that the 
existing series of lakes, from the St. Lawrence northward, were per- 
TS opal ae a 


their western l, the peculiar 

ooo eh ipa relia oredr revo petged 

presents the apparne whieh wuld from along line of 
piled with masses of drift-wood accumulated 

Jong successive periods, similar to what is now found coverin, 

shovos af thefalind lakes sod portions ofthe eoests of the Aretie Seas. 

It has been stated as an exemplification of the wide changes which 
would result from a comparatively small alteration in the t 
level, even of sach mountainous distric iota yo Canada and the Noctt-enal 
ern States of the Union, that “a subsidence of 400 feet would cause 
the waters of Lake Ontario to flow through the valleys of the Mo- 
bawk and Hudson into the Atlantic, and st the same time convert 
Lake Champlain into a maritime strait, thereby forming islands of 
the States of New York, New England, and Dates and of the British 
Colonies of New Brunswick and Nova Scotia."* A subsidence of one- 
fourth of that amount in the prairie districts of the Saskatchewan, 
continued to Great Bear Lake, would carry the waters of the Missouri 
and the upper portions of Churchill and Mackenzie Rirers into Lake 

‘and convert the plain coun Rocky 
Boeiietine cect ‘Even at the present rel the Missourt 
has, twice within the last thirty years, inundated the valley of the Red 
River, flowing into Lake Winipeg; while it is a common occurrence 
Fane adiby rough whic the lower part of the Saskatchewan 
flows to be laid under water for a distance of 200 miles above its 
outlet by an ordinary spring-flood. About forty years ago, in a sea- 
Sawant ho a to 
service of the Hi Company was drowned on the Fy 
Portage (the low watershed Myhich separates the Saskatchewan anc 
Churehill Rivers), by his canoe upsetting against a tree in passing 
from one stream to the other. 

‘The raised beaches of Lake Superior, rising in four or five succes- 
sive terraces to the height of more than 100 feet above the present 
surface of the eerat which spose pelea nat pense of Pro- 
fessor Agassiz a1 jlogists of the Canadian Survey, aj to 
PORNO) inane wont fae peo ef ral oe Ba 
of water in this lake, at least, than is at present contained in it, an 
are to some extent therefore confirmatory of the view now suggested. 

‘The Eocene basin of the Upper Missouri, with its very marked 
character of freshwater deposition, is stated by Marcou to extend 
along the upper waters of the Saskatchewan ator "an Madbense 
River. I have no knowledge of any such formation myself, although 
in the unexplored territory west of the Winipeg basin there is une 
doubtedly ample room for its development. Its existence, if esta- 
blished, would lend additional probability to the inference dedneible 
from the circumstances penal noticed *, 

* The views hore suggested are not to be considered as the 
so ingeniously developed hy Mr. wet Hopkine, and st onppared ihe ite Prot E, E. 








1 | 
ae; i alii 
He ati Hite ae il q Hail 

dali ald fet anti 
i aaah : 1 


of the intersecting ranges. is e jection 
Bithe towards Asia, is evidently due to the voleanic of 
‘Aliaska, which runs at right angles to the Roc ins, ‘The 


iitude, the river in America flowing into the 
Pp not exeepting the Columbia. For a considerable part of its 
course it flows to the north, ly due west, throug! 


Yukon, in to several small rivers between the mouth of 
the Mackenzie and Point Barrow. 

Oregon Territory.—Our acquaintance with the of this 
ait ey ny an oe oe vol err 
country between it ‘sea, explor 

dition of Commodore Wilkes. From Mr. Darm's ro ifappak 


section of Oregon, ‘The rocks of this formation are 
more or less istose, and clay-shales, either firm or 
crumb with tufa and conglomerate. 


and tig aead denuded on a vast scale. Although the rocks 


Fishes. 
1. Vertebra of a species of Shark, 
2 — ofa species allied to Trop, 
3. —, east of species not distinguishable, 





nh 
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however, before a com connected view of the geological 
ja saieryrem art aia agent neagrrerl rg nei 


Possits of the Carboniferous Formation.—The limestones of this 
formation, ck have been traced at several the coast 
(see Map, peg eeicas: ais then es yed in the N.E. ex- 


wiles of Point Barrow, and form the chie? constituent of the lofty 
and cons headlands of Seen ‘ape Lisburn, and 


rae so eb eesti cag ea a "To these 
Dri Grewingk ads, from the collections of explorers, Cya- 
thophyllum flecuosum, Goldf., Turbinolia mitrata, 5 Cyatho- 
phyllum dianthum, Goldf., and Sarcinula, together with some Spiri- 
See ee en de pon 

is of i lants, to Abies and 
Taxodiwn, and of some Ferns, us fens fe eee aint 
have been discovered among the islands along the 8. coast of Aliaska, 


A specimen of Catenipora escharoides, found in a rolled fragment 
an the island of Sitka, ela appear to indicate the existence of Si- 
in the neighbourhood ; but no organie remains from 

Set ia fosnatienih cee here Hibere hott dascrenet 


Jurassic Fossils—Four fossils found in Katmai Bay, on the 
‘south coast of the promontory of Aliaska, have been referred by Dr. 
on the authority of M. Wosnessensky, Curator of thé Zoo- 
logical Museum of the Academ Gf Sciences of Se Petersburgh, to the 
Jurassic formation. They include a new species of Ammonite, 4, 
Wosnessenskii, Ammonites biplex’, Sow., and fragments of Belem- 
nites pazilloms snd Unio liaasinus. Myen (Nov. Act. Phys. tom. 
xvii, pl. 47. figs, 1 & 2) figures an Ammonites biplex from some Ju- 
rassie deposits at the foot of the voleano of Maipu, in the Andes, 8, 
of Valparaiso, which cannot be distinguished from the specimen from 
Aliaska, It may be doubted, however, whether upon such scant 
evidence the existence of deposits of Jurassic age in these high Iati- 
tudes can be considered as established ; no other indication of the 
existence of this formation haying been hitherto discovered in any 
part of North America north of the United States. 


Tertiary Fossils —'Traces of the Sepa have been dis- 
covered at various points between and Aliaska, but: not. be- 
yond. This striking and well-marked division of the const may, 
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2. On the Georocy of Georata, Unrrep Srares. 
‘By W. Bray, Esq, 


Gpliielllneiattaticny cotamede eterencr iat pation toe 


i Fierche hats ces Georgia Gevoeht ea RE hat lay 





‘On the Grorosy of New Zraraxn ; with Notes on its Canno- 
nvexous Drrostrs. By Cuanues Foxnxs, Esq. f 

Surgeon, H.M.8. Acheron. 

[Communicated by Sir H. De la Beche, F.G.S.] 
(Abridged.) 

Const-line of South and Middle Islands.—In a country in most 
s0 difficult of access, and so thickly wooded, as New Zealand, 
ttle more can be done than simply to specify the names, and as 
nearly as posible the relative postions, the various rocks which 


oceasional landslip, there are no other means of arriving at a know- 
ledge of the geological formation of the country. ‘The water-courses 
are cither torrents, or gentle streams 

ee 


fol st the foot of Mount Grey in Port Cooper Plains; it will be 
alluded to hereafter. 
‘The rocks which appear to be the fundamental rocks of the 





ita rem a e, clayslate, and other 

‘metamorphic se! rocks of igneous origin, 

ampaloid, pa tic Iavas, volcanic tuffs, obsidian, serpentine, 
greenstone Associated with these on the sea-coast are 


some places entirely, of white quartz. This deposit in many sees 
ie eval unre fet Beets 1 fon in Mane ad 
Blind Bays, at ‘airoa \, ane iin covering the plains 
"Se qari not only 
Se ein he ided in the coal ; 
eRe Ada in cnc in-ths gato paper 
by =a 
‘The centre of the Island is abe ppetich igen 
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force, 

the axis of which exists in the south-west point of the Island, inland 
from Dusky and Chalky Bays. ‘The mountains rise precipitously 
from the sea, covered with a thick vegetation two-thirds of the way 
up. Where the timber ceases, a coarse wiry grass succeeds ; and 
immense masses of bare rock form the summits, Where the moun- 
tains meet, at the heads of the harbours, the torrents, which con- 
stantly flow over their weather-worn faces, have formed a level plain 
Hints extent foerdl ‘the detritus and boulders washed down 





the entrance of the harbours, on each side, are found the slaty meta- 
sBorphe.rocks ite. at a high angle, dipping to the N.W. towards 
the head of the harbour, and at the head, where the ridges join, 
these are found to rest on the granitic and other crystalline rocks, 
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a yellow clay-slate oecurs, in some places intersected by veins of 
quartz. iia Port Underwood’ the snes A blackieh blue, aida 
proaches somewhat to roofi 

From Port Underwood to Cape Campbell, « plain of the same cha- 
oe a |. Towards the limestone country of 


To the southward of Cay Campbell the great range of the Kaikoras 
mountains approsches the sea serail eid Sod enh big? 
ee iinen to fete tha see Sonet down nearly to Double 

where the limestone is replaced by a caleareous and sometimes sandy 
shell-rock, and by a tertiary blue clay with shells. The limestone is 
associated with a white saiidstone, and with a lignitic deposit which 
exists a short distance inland. From Double Corner, the Cooper 
Plains extend to the southward, bounded inland by a of moun- 
the ane gr rt existe aa fere agai 


one time have rushed in floods. Te aie onal i et 
Aiba td pea AC it colours), jasper, slates, and granitic 


and 
ree the bed of the river Kohai to the foot of Mount 
Pea eecears cr anerene 


gravel, al ith argillaccous deposits. 

At one cliff, about 40 feet Shean bene a prabrti 

Oh aa ite i 
cohesive me the sa gg the 8.E. About Ged tail 
farther up, the cliffs rose to the height of from 300 to 400 feet, and 
‘were composed of a coarse sandy gravel. ‘The pebbles in the bed of 
the river were now mixed with masses of white sandstone, and of 
oF conglomerate, formed by the cementing together of 





coe anion, ih dp tthe SE at an angle of 35°, 

Proceeding along the OF the river, in which were BABY: 4B 

cimens of silicified wood, we found this shelly deposit occurring both 

on the right and on the left banks ; but, although the shells them- 

selves were identi ‘identical, there was remarkable di ‘in the con- 

ditions of their imbedding, The shells on the right bank fon 

to have been deposited in blue mud, which has now pest 

‘ir sean dyes enters ree 

sandstone (in some places 400 feet in thickness), a Saal hue 

Heston while on the lft en, the sls re dpsed ia 
n2 
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deseribed at the foot of Mount Grey, prove that 1 consider- 
able clevation of the land has taken place, and that a very slight 
ion would again convert the peninsula into an island. 
the peninsula to Otago the plains extend almost in an um- 
interrupted level, Breaking ly into undulating hills, they 
‘terminate in the slaty district of ‘The coast-line of this 
ee ar 
i the are 
Deaiaoneikinisy horablesdexock; and yalaw erpachiey thette. 
So tee acbeypnataenen ea nec g nn 
ial vegetable mould. Inland there is an open country, composed 
at first of undulating hills, covered with fern and grass, terminating 
ima series of grassy plains, which, ronning between lofty hills, pre- 
sent the appearance of having at one time been arms of the sea. On 
a hill overlooking the first of these plains there is a liguitic deposit, 
at a considerable elevation, and showing itself on both sides of the 
hill; it to be almost horizontal, and is overlaid by quartz- 
vel ipchbtes of Which aré- kit Esbedaed tit Sie lignite. This 
lite is supposed to have some connexion with the coal found at 
Ce asa aihew anes 
esr ok - 


Sandstones underlie the lignitie deposit ; shales, clay, and quartz 
Sisver St» Twenty vale ts tha south, slaensteene aoe MB 
are found. In the immediate neighbourhood a schistose 
rock is found in detached masses on the hill-side. 
‘A broken undulating country extends from this point to Jacob's 
River, already alluded to ; the rocks entering into its formation have 
not been examined. 


North Istand.—The North Island of New Zealand, in its geological 
formation, differs considerably from the Middle and South Islands. 
It is the centre of both extinet and active voleanie . To the 
north, in the neighbourhood of Auckland, volcanic ils with perfect 
craters abound, the face of the country is covered with scorise, and 
evidence of elevation of the land exists. 

ae iwc tae eager epee rbd 
‘Metamorphic rocks, trap, and conglomerate are the prevailing rocks. 
In the centre of the Island, active volcanic action exists; hot lakes 
and springs are numerous, and earthquakes frequent. 

‘The coast-line of the north side of Cook’s Straits is chiefly com- 
posed of metamorphic clay-slate, but there are also traps; and at 
Cape Palliser there are said to be fossils 200 feet above the present 
aromas tertiary Lo ee bac shells is Cra eh) 
island, and appears to exte ‘anganni to the Waidrop Plain, 
jm sonth-enkt direction; the shelld are wential. with those of the 
wei ca found at Waikato is of ferio and of 

found at Waikato is of a very inferior quality, 
much the same character as the Massacre Bay ies Gar parti- 
culars of its combustion see further on, p. 529.) 

* Quart, Journ, Geol. Soc, vol, vi p. 319, &e, 


elon: The mode of come 


Notes on the Coat—Particulars of the 
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to pieces; under the blow-pipe it burns slowly with a feeble yellowish 
flame, much smoke, and strong sulphurous "The dane isnot 
stent, and the residue is a coarse brownish-black cinder. If the 


of the blow-pipe be continued, the cinder gradually smoulders 
aay leaving a browuish-white powder mixed with some semi-carho- 

naceons particles : tts poner mst ret" ycamen ot 
residue of 12 wider was the result. The specimen of 
the Massacre fio coal whack was tested in this manner, was part of a 
mass which had been taken two years before, from a depth of 8 feet 
below the surface, during the whole of which time it been ex- 
posed to the action of salt water and to the atmosphere, conditions 
which must have had a very detrimental effect upon its quality. 

Coal from Waikato, West Coast, Northern Island. 

This coal oceurs im seams lying in contact, both above and below, 
with a yellowish argillaccous sandstone. Its colour is 8 greyish- 
black ; it is somewhat vitreous in the fracture, A pis of traprck, 
= epee leet nee neo 

© iron, accompanied the 
theca to he tne f the ow-pip, it ums 

wih cary fey 0 modal sn tity of vol 
s2eaping in| the form af smoks no sulphurous or other peculiar 

sptible. Thea i wt ett the ern 
ice inflammable matters being quickly consumed or 
pated, leaving a cinder, which, while under the blow-pipe, gives a 
clear white hy without smoke, forming at the same time a small 
‘quantity of w! 

This col in ite eneral characters resembles the Massacre Bay 
evel s bat andaing the results of the combustion of the 
‘mens now Uissahpet gts Humic aly p28 acy lel sae 
and more fitted for general use, than any we have seen from 
sacre Bay. Circumstances, however, having reference to the a 
(i ig a respective beds whence the specimens of each have 

derived, may in a great measure explain the chief differences 
observed, namely, more especially the absence in the Waikato coal 
of any traces raalghotrs its more rapid ignition when brought in 
contact with flame ; when ignited, its burning with less smoke, and 
with a clearer, stronger, and better flame; and leaving a greater 
residue of carbonaceous matter. It is much inferior to a specimen 
of coal from Newcastle, N.S. Wales, which was experimented on. 
‘The following are the results of the combustion, under the blow- 

of nearly equal weights of each variety of coal alluded to, care 
ee been taken that the conditions of the combustion in each 

Sea vuARAAEe'be tasty alike a3 foesihlb == 











From Massacre Bay - 210 grs. .. residue 12 grs. 
» Waikato . 1210 Wy SES 
2 Newcastle (N.8.W.)..2203) 3) 1263, 


Coat from Saddle Hill, Dunedin. 
This coal appears to be a variety of lignite or. brown coal; its 
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On the east also, and abutting against the ‘are stratified ter- 
= dev plan cat enhanc Milpate Sev phew ‘airarapa valley, 
ie EER ee he eae 
ito Mountain ranges, bounding tl ‘airarapa 5 appears 
to be also of tertiary date, but der Han Cha torre cs 


by stip of sand-dunes, thrown up by the constant N.W. gales, nd 


miles in length, is dammed up several times annul by the aca 
Ys 


Presumed rise of the land in recent times.—At the height of about 

above high-water mark, the rocks of Port Nicholson Harbour 
‘a honeycombed appearance attributable to former sea-action. 
site of the greater part of the town of Wellington is a terrace which 
been formed by debris brought down by small streams 
the hills, and spread out by the action of the waves 
ie shore. The ef ham terrace is between 


i 


ere 
iff 


i 
Hl 
al 


a above the as hi Ping Aen a Tamale 
@ progressive rise of the is apparent ; mu 

i ieigeese of reAtaratloal ae WWategeaie tothe ioaswartict 
N ls 


Fluctuation in the height of the land, observes the author, is to be 
looked for in New Zealand, for earthquakes are extremely frequent, 
coming from the dreetion of Tongariro, the great central voleano af 
the island, and decreasing in as they reeds ftom that pont 
‘The author considers that it be well worth the attention of 
geologists to watch the level of the land in New Zealand, A tunnel 
hich he cut horizontally from high-water mark to diain Buran 
Water in the Peninsula, near Wellington, will form » good mark in 


#e 


‘Sydney, May 1848. 


ee eee arecterh of auras jest Naw LORE 
noticed in Dic 's * Travels in New Zealand,’ 2 vols. 1848, and Swainson’s 
* New Zealand,’ 1853 —Ep.) 
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some fifteen feet on each side of her, and Tt 
only barely escaping 
ie sek ol eteressracwes Ses es end oe 
se whe tine ofthe onerence ofthis phenamennn the 


en! 
‘was no apparent oscillation of the earth, 

The ii themselves seem to have undergone great changes in 
eee cst covered ith detached boulders and numerous 
caverns, some of which are of great extent. There are also evidences 
of the island having been formerly at a lower level (at least to the 
extent of 0 fet, rm then rigs oa nl alle which 
T observed at that height. Pumice-stone also abounds, and the resi- 
2 eres ele pettrdenien pai fomclortepmaneer ert 
evidences of voleanie agency, which they said eame in from seaward. 
I was also told by the residents that these “ bores’? occurred at 
ee pesos res but they have never known the tides 


Sig leen iena to rise over four 

Iphur Island, which is an active voleano, and which lies in Int. 

Nass ai Sebe E1410 23,88 supposed by some to be the cause 
these disturbances, 





2. On the Possible Extension of the Coat-Measunes beneath 
the Sourn-rasteRN Parr of Encuann, By R. Gopwin- 
Austen, Esq., F.R.S,, F.G.8, 


(The publication of this Paper is deferred.) 
lg 


[Abstract] 
From the of the Ruhr to that of the Scheldt, near Valenciennes, 
there extend for 170 miles from cast to west a continuous series of 


covered up by later formations, trend to the by Douay, 
Bethune, and St, Omer, to Calais, beneath which last-named 
the coal-measures have been met with in boring for water. 


Along the Ruhr the coal-measures have a visible breadth of at 
least. sateen, miles and tend far away beneath, the erotaceous 
deposits of Westphalia. From see cooee jamur they con- 
tract in width, owing to a series of folds which they have undergone 
from pressure between the ancient ridge and an isolated tract of 

ie rocks in Central Belgium to the north, which the author 
bed in detail. From Mons, westward, expand —an 
important consideration with regard to the ra ae 
@ author observed that. these speculations mainly rested on the 
correct restoration of the boundaries of land and water areas in 
a ee ree 
ie the Upper Paleozoic deposits that we met with evidences of 
ite hydrographical areas ; and that many terrestrial surfaces of 
the Carboniferous period have remained such ever since. 
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from the valley ofthe Ruhr, by Aix-la-Chay thi the Ardennes 
and the south of Balun’ bs Lge Nar nd Jenciennes, and 


the eastern Bf the ridge), and b the denudation of the Boulon- 
nais and of the Weald of Kent Sussex ; whilst further to the 
west, at Frome, in Somerset, the identical series exposed in the Bou- 
Tonnais em again, in similar unconformable relations ; and Devon 
and Cornwall, as already stated, supply evidence of the western ex- 
tremity of this old ridge, which united the two great north and south 
ranges of land, and formed an extensive gulf-like configuration of this 
European area in paleozoic times. 

‘Tt was along the inner (southern and western) borders of this 
somewhat semicircular indentation (open apparently to the north) 
that the great Coal-formation had its origin, In other words, the 
rireasrar eens ioe eS oe remains of a succession of 

ingi ‘getation occupying # continuous tract of 
coast-line. Regarding chee in pacts sny the Midland and 
Northern coal-measures of England, the extensive range of a vast 
littoral band of swamps and forests becomes defined, 

‘The Carboniferous land must have had some considerable vertical 
elevations, and a vast expanse of continuous horizontal surface at 
very slight elevations above the sea-level. The coal, for by far the 
most pat, is the product of a vegetation which grew on the spot on 
which it is now found. At the ara in question the central gneissic 
plateau of France was a terrestrial area, with lakes and rivers, and 

‘ing « rich Coal-vegetation, the remains of which are preserved 
Bie original depressions in which they were accumulated, ‘This 
‘old land-surface was connected with another in the Spanish penin- 
sula. Pippa Dia Voncex alot, Ute was miictientiod cefinerad 
there we find two distinct levels of coal-growth surfaces. The Vosges, 
the Schwartzwald, and the Odenwald then constituted a continuous 
tract, and the Saarbruck coal, with its numerous reptiles, was formed 


conditions. 
Crossing the Hundsriick and the Ardennes, we find the great 


surfaces. 

With regard to the Boulonnais coal-series, the author referred to 
his former communication on the subject, which shows that it belongs 
tothe Monntain’ Limestone scrise, below the geological Rotiaon of 
the Franco-Belgian coal, This latter, or true conl-measure series, is 

in the Boulonnais denudation (which represents a part 
old east and west ridge), but probably underlies. the Ooli 
rocks in the neighbourhood of the Marquise district. 
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had. access, as derived from the voyages of Parry, Franklin, Back, 
and the recent ork of Dec P. Sutherland, 1 am 


Bre aint wrilcioo oa been acertodeatp tia xlpeena oceans 
epee ee have heard of red and brownish sandstone, as ob- 


Served in very many localities by. various explores, and which pos- 
Biblpianay, Belongs in that fSrastare) Tha: in Mtl ocnarsarsto 
the abibh fot Borrow Strsita, edi sandstone ia:associaied with the 


ole ese Ripe poor te eaperrnpoaeoets ropes (roe 


essentially composed of sandstone, with some = 
rocks ; ‘and, whilst the north-eastern face of ses Lant faa 


‘True i 
home by Sir E. Belcher from Albert Land, north of Welli 

; and hence we may affirm positively, that the true 
Honiferous rocks re am resent. Here and there bituminous schist 


With the senor rocks pen and 
ome and metamorphosed aioe Tha from Eglinton 
to the south of Prince Patrick's Island, first defined by the 
green- 
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specimens of wood from Prince Patrick’s Island is of the same cha- 
racter as that just mentioned, and in its mi i 

much resembles Pinws strobus, the American Pine, according to 
Prof. Quekett, who refers another specimen, brought from Hecla and 


Gripes Bay, tothe Larch 

in like manner Lieut. Pim detected similar fragments of wood two 
degrees further to the north, in Prince Patrick's Land, and also in 
ravines of the interior of that island, where, as he informed me, a 
fragment was found, like the tree described by M‘Clure, sticking out 
of the soil on the side of a gully, 

‘We learn, indeed, from Parry’s ‘Voyage,’ that portions of a 
large fir-tree were found at some distance from the south shore of 
Melville Island, at about 30 feet above high-water mark, in latitude 
74° 59! and longitude 106°*. According to the testimony of Capt. 
MClare eae ae all the irae bef x Boneien : 
present drift- so well known to Arctic explorers, in 
distributed, and in a fragmentary eontionr be fitted bas Eke 
up and floated to its present positions by water. If such were the 
method by which the timber was distributed, geologists ean readily 
account for its present position in the ior of the Arctic Islands. 
They infer that at the period of such distribution large portions of 
these tracts were beneath the waters, and that the trees and cones 








Isles, Germany, Scandinavia, and Russia since the great 
glacial period. ‘The transportation of immense quantities of timber 
towards the North Pole, and its deposit on submarine rocks, is by no 
means £0 remarkable a phaenomeuon as the wide distribution of 
erratic blocks during the glacial epoch over Northern Germany, 
Central Russia, and portions of our island when under water, 
followed by the rise of these vast masses into land. If we adopt this 


thaw, the influence of the sun, have necessarily become rotten ; 
whilst all those fragments which remained enclosed in frozen mud 
or ice which have never been melted would, when brought to light 
by the opening of ravines or other accidental causes, present just as 
fresh an appearance as the specimens now exhibited. 

‘The only circumstance within my knowledge which militates against 
this view is one communicated to me by Capt. Sir Edward Belcher, 


“ Serjeant Martin of the Artillery and Capt. Sabine’s servant brought down 
beach several pieces of a large fir-tree, which they found ucarly buried in 
sand at the distance of 300 or 400 yards from the present high-water snark, 
not Jess than 30 feet above the level of the sea.”—Parry’s Voyage for the 
Discovery of the North-West Passage, p. 68, 
VOL, X1.—PART I. 20 
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P.8.—Since the above was written, Capt. Collinson transmitted 
to me an instructive collection of rock-specimens, collected during 


his survey. Most of them show the great prevalence of crystalline 
rocks along the north coast of America, 





2. On the Remarns of Dicynonon TiGRicePs, Owen, 
Souru Arnica, By Professor Owes, F.R.S., F.GS. 


(This paper will be published in full in the 4th part of the 7th vol. of the 
om me *Tranasctioas”) 


[Abstract.] 


Iw this communication the author described certain vertebree, the 
sacrum, the pectoral and pelvic arches, and one of the long bones 
of the extremities, of a large-size Dicynodon, probably referable to 
Ebe spectoa.D) fipriaeps; he eraninon of which Prof. Oven dasctibid 
im a previous paper. (See above, p. 532.) 

These fossile form part of the extensive collection of Saurian 
remains collected and forwarded to England some years since by 
A. G. Bain, Esq. 

Broan ths etlintionn forded by the, are ineniSoaed ben ok 
the trunk and limbs, the author concluded that, although the Dicy- 
nodon was amphibious, and could doubtlessly swim well, it possessed 
Timbs expable of active movements on lua and probably adapted to 
other uses. 





3. On the Fossir Sxutt of a MamMat (Prorasromus stre- 
Noirs, Owen), from the Istann of Jamaica. By Professor 
Owen, F.BS., F.G.S. 

[Puare XV.] 

Tur subject of the present notice was submitted to me by Ht 

H. Shiney Ba it was found in Jamaica in a iirc hala 

is composed of red conglomerate and sandstone, overlaid by lime- 

differing from the general tertiary carious limestone of the 

Island and beneath it: the locality is near ‘Freeman's Hall Estate, 

between the Parishes of St. Elizabeth and fae edn that central 

High ground or ridge which forms, as it were, the back-bone of the 

Island.” (MS. note sent with the specimen.) 

‘The fossil was imbedded in a nodule of hard calcareous shelly rock, 
which had been broken in pieces: three of the of these con- 
tain portions of a skull, which, on being partially cleared of the 
matrix, exhibited the following characters :— 

‘An occipital portion with two condyles, and a tolerably eapscious 
brain-case, showing its mammalian nature (Pl. XV. fig. 1); anda 
facial portion, figs. 2 & 3, with the fore part of the lower jaw, fig. 4, 
indicative of an affinity to the Manatee, but with well-marked cha- 
racters distinctive from any known existing member of the Order 
Sirenia, 

202 
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cpp ceca Pn ra Te i A 
resented. Oy BR 
Ropetlanniiyls ny imple the jaw; fi dapre asad 
the outer cn ay er solsies ann Sait aeeeian behind the cui 
there is a jolar im) two fangs, 
with lub tig ey aie oh as is the case with most of the teeth 
in this fossil skull. 
ei Wsoutceaid obthe rep of spseen olar of the left side, upper jaw, 
is preserved (fig. 5): it is invested by dark-brown enamel: it presents 
two slight p1 nees with a faint median longitudinal channel. 
The outer border of the grinding surface is almost straight: that sur- 
face is buried in the hard and brittle matrix. In a similar portion of 
a posterior grinder of the lower jaw, fig. 6,in another fragment of the 
fossil, the outer border of the crown rises in two. lobes, some- 
what answering to the end of the two transverse ridges of the crown 
a Sa ste 8M aca ab a Aeon Fae Re 
onthe outside of the crown. . Neither the number, kinds, nor precise 
Pniiifcetsot of the ssw. Coesteetine tops aah bats es 
fragmentary fossil, It shows, however, sufficient, characters to indie 
Sat is fa be nasrigaliieg, 1 nok sckvally belopain an ch Raimee 
of Mammalia, and to differentiate it from any as 
Loe paceman pe I propose to distinguish this 
"athe be siieely praatad oot aaa closely adherent 
nes are completely , to 
or blended with the matrix. < ~ 











A. Notice of the Eanrnavaxns at Baussa™. By D, SAnp1soN, 
Ysq., H.M. Consul at Brussa. 
(Communicated from the Foreign Office, by order of the Earl of Clarendon), 
[Abstract.] 

Arter a lapse of six weeks since the first great shock, with a sue- 
cession of others quite harmless, and when confidence was beginning 

to revive, the inhabitants were panie-struck on the evening of the 
11th April, at § o'clock, by an earthquake incomparably more terrific 
‘and destructive than the former. 

By its resistless force, computed of about thirty seconds’ duration, 
almost every stone-building left awe was overturned, or irre- 
parably shattered ; and masses of rock falling from the Citadel 
overwhelmed a number of houses below in the Jewish quarter, where 
upwards of twenty persons were killed: 

The loss of life in the town is variously computed up to 400 
victims, chiefly Turks, but may not exeeed 150, as most of the 
and dangerous di had ‘already been overthrown, and the in- 
habitants had retired for the night to some kind of lodgings of com- 
parative safety. 

‘The earth ‘continued in a state of incessant and spot lace 
tremor, accompanied with appalling subterraneous sounds, the 

* See also Quart, Journ. Geol. Soc. vol. vil. p. 19, 











cimen of gneiss or mica-slate, these rocks form 
part of the mountains on the along the base of which these 
ee ee eee 


Eihw.c. Trevelyan. ‘These rounded water-worn stones, 

inches, or even above a foot, in diameter, have, subsequently to their 
being oe in the conglomerate rock, been Hearse maa arh 
fragments, cemented together. They appear as 
crushed by some ers body, which has pushed the splinters slightly 
out: of place. The ie da fh form of the pieces proves that these 
boulders were not soft wi were thus acted on. s 


harder neighbour, must have been in a softened condition when this 
took 

uke plains of Kincardineshire; ineshire, a few miles from the boundary- 
line of the primary strata, the red sandstone is nearly horizontal, or, 
as at Crawtown on the coast, even dips with a slight inclination to 
the north. At Stonehaven, as shown in the section, the beds are 








Sek esas dete 
ipigtar ssiepeueeegiasedsatbea: 14}424 
ie dis is yale tied ti : 
wae ie ban Hi i lint AHI Hn he 
ant aaa ae ate 
Hanes ha Hiantl pir Get aE 








The ‘inelined position of the sandstone may be ascribed in 
foo wleg ak eva tsb at emer ome remeron 
south on the coast. Their extent does however, seem 
sufficient to the whole amount of the elevation; and I am 





6, Notice of some Raisev Bracues in Ancyuisnine, 
By Commander E. J. Beprono, R.N. 
(Communicated by Sir R. I. Murchison, V.P.G.S.) 
(The pablication of this paper is deferred.) 
[Abstract] 

a a moran urine it ay Bret seal nae 
Proper, the other in North Fullah, ‘Their present altitude 
ulated to be 40 feet 8 inches above high water mark. A 

oud in Rerer send) ln he see eght the 
‘These were illustrated by highly finished sk by the 

author, which also indicated the position of other raised beaches, in 

Oxscesy 94-95 fro 6 tacos clevation/ satin jets 

of Jura at 34 feet 8 inches, and at Loch Tarbert, in Jura, at 42 

1 inch, and 105 feet 5 inches. 








7. On Saxv-worw Grave near the Lanp's-END. 
By R. W. Fox, Esq. 
(Communicated by Sir R, I. Murchison, V.P.G.S.) 
Ow a recent visit to the Land's-End, I noticed some striking evidences 
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Mark Brandenburg. You take such # lively isersiapt ely ho 
of the knowl of our North German tert formations; and have 
80 successfully laboured at the work yoursell, that’ would entreat 
you to correct this error in your Quarterly Journal, in order to pre> 
Yent its adoption in your English literature, as well as to obviate the 
propagation of an incorrect view in Germany. ' 
™ You state, that in North Germany there are two distinct Brown- 
cou] formations -—I. The oldest, which at Egeln, near ug, 
is overlaid by the marine sands parallel with the Syattme ien 
inférieur of Dumont. 2. A younger formation, which overlies the 
Septaria-clay. Now, it must be observed, that neither Plettner 
‘nor myself, nor any other German geologist, have’ ever stated ‘that 
the Septaria-clay was under the Brown Coal (viz. that of Mark Bran 
denburg). You will at once be convinced of this, if you refer to the 
Te of the German Geological Society, vol. iv, p.453, and: look 
‘at the general view of the order of stratilicntion which Plettner’has 
‘ven as the result of bis observations. ‘The superposition of the 
Saray oer thie Brown Coal waa. fir censly established iby 
in the neighbourhood of Sdrzig near Kéthen, of which I pub- 

‘an aecount in my Ay to ‘Our knowledge of the Tertiar 
formation in Mark Brandenburg,’ in Karsten's Archives for 1847. 
Ta no east of the Elbe has any marine, or indeed conchiferous 
tiney hepcalt buen Riierto found ‘either above or below the Browu- 
its; so that we are by no means’ justified in assuming in 
North-! Germany the existence of two distinct’ Brown-coal 
formations, of such different periods as’would be the case, if our 
Brown Coal overluid the Septaria-clay. For the’ present we miust 
‘believe that all the Brown Coals of North-Eastern Germany are older 
‘than the oldest North German marine tertiary deposits.""—[E. B.] 


This correction ‘of Professor Beyrich's is a important one. 
On referring to Petters sbovetietioned ita, T find ae 
‘there stats it the Septaria-cla the youngest (ji 
formation in the Brown-coal fields of Br: ee aoe of 
underlying the Brown Coal, as I had originally read the passage, not 
having an opportunity of visiting the country myself. The con- 
sequences of this alteration in the order of stratification are most 
ipportant, There is « break in North-Fastern Germany and espe- 
i iy Upper Silesia in that couneeted system of superposition of 
strata which I had believed to exist from the Westeregeln beds up- 
wards to those of the Vienna basin; and I am bound to admit, that 
the possibility of the Marine ies of Weinheim, Egeln, and 
Hesse Cassel being Upper Eocene, rather than Lower Miocene, is 
hereby considerably increased. We have still to look for that con- 
iehed seapened ci ecw L which eel tay conta ateren 
the connexion of the tertiaries of North Germany with the younger 
deposits of the Vienna basin. The exertions of so many 
ogists who are now engaged in the investigation of these 
Is, will, I trust, soon lead to a satisfactory conclusion. In the 
meanwhile T have been unwilling to withhold from the Society the 
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Red-Sol formation, and have made repented search i it for onganie 
remains, but without success, 

The Origin of the Red Soil—The Red Soil of Southern India is 
derived from the disintegration of the ferruginous hornblendic rocks 
so abundant and conspicuous in Peninsular India. The portions of 
these rocks that have resisted the decomposing agents under the 
influence of which Be mess easly pearance parts have gre 
way constitute ri e Tages ext ina 
nearly N.W. and 8. continously or in etached fills; but in the 
latter case, the individual hills have a common compass-direction. 
‘These hills, in consequence | ee their dark colour, contrast strongly 
with the lighter-coloured adjoining surfaces, above which Bia daa 
rise higher than 500 feet, dom more than 200 or 300 feet 
declivities are steep and rough, consisting of blocks of Lea 
‘one to six feet of cubic contents, and of parallelopipedal or spheroidal 
shape. At the lower part of the declivities, the interstices between 
these blocks are more or less filled up with reddish soil; but the 
pe Patagonia oh ocke (the ¢ interatices being 


With the exception of a Pipa einen 
Fertaody ese Uooks cont of dacichina, ottoaadly ‘erystalline, 
h, horblendic rock ; and this nearly disintegrated crust is of a 
tinh eoloar, be rth ie icici 





vThee ea Tales easinatraiteet sere and have broken 
up the ly existing granitic gneiss, with wl eter ah 





tall seicdinestpeuens ote following 
of lthologelstructre in these trap-ocks yelper eel 


NG) A jointed structures the fagments,avng. more or lt 


rhomboidal shape (concretionary rhomboids) juently ina 
Hata of petal istntegration, i te oboe ae 
red, though not so dark as that of the red soil, Occasionally this 
structure ocours with the centres of the individual rhoml con 
cretions consisting of fresh rock, de- 
oe cases more or less 


3) Spheroidal masses of concentric structure, more or less decom- 
ms fet ih ce of a ay popes | 
and in size varying from one inch to one 


g 
rs 
z 
§ 
4 
= 


* I find at Rothesay (1854) a trap.rock, on the western side of the dau of 
Lochfad, exhibiting exactly the appearance of the variety @, above described. Ow. 
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ni 
until it comes off clear, the residue, as seen thi magni. 
fying. glass, will display its water-worn charaeter... It is in fact a 
gravel, consisting, in beens loralitin iheeokignde, nosis fe} 
mixed up in various proportions, with some carbonate of lime; and 

rounded and water-worn. Occasionally I have seen strata of coarse 


bove i foreign the original ition of the 
fensggnans hon rock, of which the red soit debris, will, 
not En gone 


‘The conclusion, therefore, at which I have arrived, after extenirg 
and repeated observations over some hundred miles of country, re- 
garding the origin and character of the Red Soil, is. that it is the 


position, The rough dark ridges of the hornblendio hills, as at, 
Present seen, are the remains of the less decomposable nuclei of the 
rock, piled on each other, after the matrix in which they were origin- 
ally enveloped has been decomposed and washed away- 





10, On the connexion of the Unner Coxt-nens with the Pika 
BEDs of ay dk of RN RN hin, of Burbwan. 
§, Histor. - 


monet by J. ©. Moore, Esq, Sec: 6.8.) 
In the observations on the Jurassic Formation of the N: 
ritory, which I had the honour to submit to your Society, mre 
that it consisted of four members in the following descen oars 
A, thick-bedded coarse are feraginons sandstone with a few stems of 


fs », laminated sandsto} ae Tel erey ry 


of eae these remarks, not having had an opportunity of inspect 


© These stones are for the most part granitic gneiss,—evidently detached pieces: 
of the underlying rock. 
+ Pide enlea, p.369. 

VOL. X1.—PART I. 2e 
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do goss. though this nbernce ray not oonalusire ag 
ity. Under the sandstone, there are about 8 feet of 

jing more micaceous aud laminated beluw, and 
‘succeeded for about 3 feet by bituminous shale, which disappears 
under the surface of the ground. Unlike Barkoi, there is no seam 
‘of coal to be seen, but the tendency to it in the bituminous shale is 
manifest enough ; and, indeed, this latter bed, as I shall endeayour 


jian carboniferous strata, 
then at Barkoi and the Mahddewas, as well as near Négpnr, 
we have the same thick-bedded iron-banded sandstone everlying in 





lying beds a Bark, we arsine a, pre mn, And to completa the 
in to ition, it ma |, that in a parti 
pit games Mase ata Ra eal nae 


found the followii era; Glossopteris and Cyclopteris, with Phyl- 
lotheca, Vertebraria and other stems, anda variety of fruits or 4 
At the Mabidewas, during the very burried visit which we made 
tothat locality, we discovered Glossopteris, Phyllotheca, Fertebraria, 
and fruits or seeds ; besides which, I believe, our friend Mr. Sankey 
had previously brought to light specimens of Pecopteris, Spheno- 


In to the Barkoi plants, I think there is scarcely one that 
Sepia meatal in i) et of acperd) DEP 
i in the vicinity of Négpur, 1s 
aes ter hsocacne al, oaicaeX aril Bete Uae 
‘them there is not one that strikes me as not having been 


Piyliotheca xt Barkoi, is one with 10 sulci, which is also the one 
most frequently diseovered near Nagpur. Of Fertebraria, there does 
2e2 
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If'we look beyond this province, we shall find this view amply 
confirmed. ‘The account given by Dr, Walker * of the discovery of 

of coal at Koti, in the Nizam’s dominions, would lead to the 
belief that the earbonaceous and bituminous shales which he noticed 
were above the highest bed of argillaccous limestone. But whether 
this may ve been the case or not is of litle consequence as all 
cont 


coal-seam at Barkoi, and appear to coincide with the 8 feet of 
nated sandstone mentioned by the late Dr. 'T. L. Bell in his detailed 
iption of the rocks bored through at Koté. It is to this la- 
mented officer that we owe the best materials for comparing the coal- 
measures on the banks of the Pranhitd with those in the north of 
Nagpur. The section with which he has furnished us is: sandstone 
iron-banded), from 50 ta 500 feet ; argillnceous limestone 9 feet ; itu. 
minous shale tl juarters of an inch ; then argillaceous limestone, bi- 
tuminous shale and li Bet eee Lap ata yay Sea cg 
sandstone alluded to above. Without quoting further from this list of 
strata, which has already been published in the Journal§ of the So- 
ciety, I may mention that the bituminous shale at Koté, toa 
considerable extent interstratified with argillaceous limestone, Xe., is 
found only in the upper half, while argidlaccous shales and limestone 
preponderate in the lower half. Limestone, according to the most 
recent information received from Dr. Bell, was the lowest rock 

Sgpsi ed erates zh 27 feet of red clay-shale, 

Again, at Palamow, the first beds that Mr. Homfray|| came upon 
under a mass br esse, 1a 201 Fo ticks ee shale and 
fing upon 30 feet of sandstone, in which we may again trace 
a similarityzo the coal-field at Barkoi. Such also is the omier of the 
strata at Singré, as given by Mr, Homfra . Carter, in his 


admirable ‘Summary of the Geology of Tada shows that Jac- 
quemont found small layers of anthracite between the strata of com- 
pret limestone which immediately underlie the Pant sandstone. 
According to Franklin**, in all the connected with the Panné 
particularly in that of the Bagin River, black bituminous 

le crops out from beneath the sandstone, Mr. Osborne’s obser- 
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2. Argillaceous shales, green, red, blue, and more rarely white, in 
us limestone, Contes the 


traces of and worms. Thi abont Négpur 80 feet, 
though much greater in the Bhandérd district to the enst. 

3. Limestone, sometimes compact, but often crystalline and dolo- 
mitic. Near Nagpur 100 feet, at Moodelaity $10 feet thick. 

From the above arrangement of the laminated series, it will be 
seen there is a difficalty in disposing of the limestone. Beds of it 
in some districts of India alternate with our No. 2, and even with 
No, 1, At Moodelaity, where the latter to be ing, the 
whole mass of it is said i tearfl the By oa ables have 
followed the order as it is within this territory, where the limestone 
is most frequently crystalline, while the red shale, lying above it, has 
suffered no change from heat. This I am di: to consider the 
typical order of succession among our “ Freshwater Oolites.” At 

‘ota, though the calcareous and bituminous beds are interstratified to 
acertain extent, LO tec) of the latter are found above, and 
of the former below. Newbold, who gives us the superposition at 

ity, embodies his views of the order of stratification thy \- 


‘careous strata appear to be wholly ba ie 

To complete the catalogue of our Indian Jurassic Formation, 1 
might here add— 

ILL. Lower Sandstone Series. 

This is developed at Moodelaity and in Bundlekhand, and has 
‘received from De Garter the name of the "Tara Sandstone ;”* but, 
‘as it does not occur within our area, except perbape in the form of 
gneiss, mica-schist, and other metamorphic rocks, underlying our 
erystallized limestone, I forbear to enter on the consideration of it 
‘at present. 

‘Note.—The age of the Bengal Cosl-ficlds is treated of by Prof. 

» Journ. Asiat, Soc. Bengal, No. 6, 1854, p. 619; Edinb. 

‘New Phil. Jour. New Ser. vol. ii. p. 210; and by Dr. Carter, 
«Summary of the Geology of India,” p. 41-—Ep.] 


® Roy. Asiat, Soe, Journ. vo, viii. p. 160, 
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Prestwich, Mr. Morris, and Mr. Jones to living genera, with few 


exceptions. 
Before entering upon the subject of its affinities, C shall describe 
the genus, premising, however, that I have assumed it to be Crypto- 


peieba ial have crsslayed'n ootreaponting tormvologye 


Genus Carvourries.  Sporangium coriaceum, oblongum, busi hilo 
eeeees niall: conica poro pertusa instractum, uniloculare, 
im sporuliferum continens. Saceus membranaceus, hyalinus, 
Pokies Joeelo conFormals, bal ety sessilis, fundo sporangii tan- 
tum adnatus, cacterum liber, apice conicus, poro instructus. Spora 
iusculi, oblate-spheriew vel discoidem, centro depresswe, 3-mul- 

tie m8 sari cuneiformibus radiatim dispositis conflate. Spo- 

ime striolatee ; striis radiantibus, 


1. crm ovuLum, Brot Descript. Géol des 
Environs de Paris, t. 11. £. 6, saaby logiae 
Hab, Terra argillacea fluviatili Eocena ad “ Counter Hill,” 
villam ‘ Lewisham,” Comitate “ Kent ;” invenit beat. Ree Dol, 
Hi. de la Condamine. 
Sporangium atram, carbonaceum, longit. 3, une., diametro ag 
ae une., compressum, verosimiliter distortum: parietes co 
stratis plurimis cellularum_ formati, bhai ‘areolaty, 
 altero acuto, altero sul i 
beer jue percurso; mamilla conica terminali basi disco 
elevato circumdata. Saeeus internus hyalinus, humeetatus hygro- 
metricus, ¢ membranis duabus tenuissimis arcte accretis formatus ; 
areolis cellularum transverse oblongis, apicem conicum versus mino- 
ribus et valde conspicuis. Spor majores gu une. diametro, minares 
dg une., omnes centro translucidee, pallide flavec. 
“Por the reference of this fossil to Brongniart's Carpolithes ovulun 
Tam indebted to Mr. Morris’s extensive and accurate acquaintance 
with the literature of Paleobotany, as well as with the plants them- 


selves he having recognized both this and the aise, woe 
shall next Fe pan my si im my drawings avd 
"The Comafan ous rg notes an Cuvier and epeney in 


scription Géologique des Environs de Paris,’ as having been found 
associated with tertiary freshwater fossils. M. Brongniart hesitated 
whether to consider it ns a seed or a ns pericarp, and 
very doubtfully suggests a possible affinity ans Nymphaacea. This 

lige da acts Hover very Se ce Nymphccaceee in bis later 
“Tableau des Genres de Végétaux fossiles,” and is, 1 presume, 


It is remarkable that the additional knowledge we now possess of 
‘this fossil should throw no more direct light upon its affinities. 
Even if we discard the idea of its being a sporangi sporangia an of crypto 
gamic origin, the terminal mamilla is very peculiar, and the detinite 
aperture nt the apex of the internal sac is hardly analogous either to 
the micropyle in the testa of a seed, or to any opening in the mem- 
brane eae the albumen. ‘The arrangement of the cells of which 
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I should have had little hesitation in referring it to Phaenogamous 
plants, and there is much that recalls the stracture of the seed of 
Magnoliacee. In Magnolia itself the seed consists of a crustaceous 
testa (with a fleshy outer coat), perforated at the micropyle, and tra- 
versed along one side by vascular cords ; it further contains a delicate 
membranous sac, almost identical, in microscopical structure, in 
situation, and in mode of attachment to the testa, with that of 
Carpolithes ovuluin ; ae but there is not, the membrane of the 
Magnolia seed, the defined apical pore that there is in this fossil, 
nor does it contain any contents analogous to what I have here 
described as 

In the present state of our knowledge, if the striated bodies in 
the sac are to be regarded as spores, then C. ocudum must be referred 

itogamia, sud it will rank nearer Ferns than any other class ; 
for, though the membranous inner sue more resembles that of Mosses 
in its structure than any known Fern, the vascular bundle is opposed 
to that allinneé, as is the insertion of the sac, and the form and 
structure of the spores. 

There is a remarkable analogy between the structure of this 
Counter Hill fossil and the genus Folficulites, which I shall shortly 
describe*, and which is abundant in the Tertiary lignites of the 
Boyey Tracey Coal-field in Devonshire,—the position and structure 
of the sac being identical ; but the sporangium or outer coat of Fol- 
ficulites debisces longitudinally, the sae does not open by a terminal 
pore, and I have found no traces of sporules in the numerous speci- 
mens of that genus which I have examined. 


DESCRIPTION OF PLATE XVI. 
(AIl the figures except fig. 1 are more or less highly magnified.) 





Pig. 3 mi sake toling towers i eras oe 4. towards its base, 
lular tissue of the surface. 





a Portion of ened ighly ‘magni 

Fig. 10, Cellular tissue of the outer surface of the sporangium near the cord, 
‘showing the canals in the cell-walls. 

;. 11, The same from towards the apex of the sporangium, 

12, Cells o€ inner wall of sporangium. 

18. Vertical section of sporangia showing the inner ac 

Pig. LA. Upper portion of 

re 15, ‘Thue of lower part of etc. 

Fig. 16. Tissue of apex of sac. 

Fig. 17, More highly magnified view of membrane of the an, showiog it te 

be formed of two. (With a spore attached.) 








Fig. 18. Spores, 
Fig. 19. Sporules, 


* See below, p-366, 
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Sn'thé clog ant ero probaly sessed by the opnlferoas treet whone 
wood appears to form the mass of 

The eotears ofa Prw-ome to ety y resembling that of a tree 
still existing in Great Britain that it cannot be specifically distin- 

‘ished Fe cet nates iu Bey Teer Gon fait to 

¢ Post-pliocene epoch withont any donbt, and is an extremely in- 
teresting discovery. his cond Histo Se 


perfect. From a mi 
wip hh ied ae pe Frm 
it Telaneed to the species that the coniferous wood with 


which it is associated ; and I find no character in this wood either 
that prevents its beii referred to the Seotch Fir. Tt must, however, 
be borne in mind the this Hentieaton ts provisional only fr, 
after a study of a very complete collection of cones of existing 
in the Seeing of Kew, I Thee found that it is ae pasa tine! to 
y the cones alone seyeral species very distant 
countries, Mth are nevertheless amply pes te Teaves 
and other organs. So also the cone of the Scotch Fir is not the on! 
one to which that found in theBovey ‘Tracey lignite might be 
Senay a not think that it agrece:bet lox with hay oluirlapeare 
than with this. 


Genus Forzacunrres, Bronn. 


Sporangium cblongum vel ineari-oblongum, compresstan, = 
obtusum, leviter curvum, infra apicem paulo constrictum, lon 
dinaliter leviter suleatum, uno latere a basi rely oy 
dehiscens, cavum ; eavitas ovato-oblongn, su] si psn 
saccum continens, Saccus membranaceus, Syeines, loculo pels 
fundo constricto loculi adnatas, apice attenuatus, rima brevi oblonga 
Interaliter versus apicem dehiscens. Spore? minime, irregulares, 
sal vel oblongw. 

jorangium crassiim, crustaceum, } une. eee 
cellularum tminutarum dense compactarum conflatum.  Superficies 
exterior sub lente punctato-areolata; interior strato cellularum majo- 
rum vestita, cell oblongee vel lineares, aliee transyerse clathrate 
vel scalariformes, Creer many big Snr con- 


eae cadet nuecubnemete magis 
tercellularibus sub lente maxime augente rabeliSioee moniltnibus 


Fouicurres sunurvxus, Bronn, Lethwea Geognost. p. 849, 
pl. 35. fig. 11. 

Hab. terra carbonacea pleiocena !, ad “ Bovey Tracey,” Comi- 
tate “Devon.” 

‘The sj of this fossil agree well with the somewhat rade 
figure of Bronn’s quoted above, which is taken from a specimen 
found in the Brown coal ; but it may be doubted whether they are 
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a gang beech cones that stand out from the surface of the 
membrane. cell-wall is marked with very faint oblique lines, 
appearing more like undulations of the cell-wall etre of 
it or deposit on it. Under a very high ybetigenatne the lines 
marking the junction of the contiguous cell-walls 

beaded appearance (fig. 8) 

Beneath this investing coat of the cavity T aceacionsllp Sati 
broken pieces of tissue, represented by figs. 9-13, which appronch 
vascular tissue in character. 

trie rhe Dah pia tara cengeria 
to the somewhat excavated base of the cavity of the sporanginm ; the 
tar ian rebar abet elaine 5 
projects into the tubalar canal at the apex of the sporangium, and is 
there united to the cellular tissue lining the latter. The sporular sac 
ftelidng menibanewith © Gig, Ir Soe 


that of Rly tidosporem *, but Soca 


‘The very Shterent tein bsetorsion tissues figured are all evidently 
refetibie€9 cbe't an belonged to more than’ orie 
layer. Some of t Tors) pen vascular tissue in 
character ; but L soll quite unal ile tor detect any stronger evidence of 
vascular tissue, which, however, may very well be supposed to: exist 
th the of the fossil opposite the suture. 

sac, in its origin, insertion, membranous nature, &c,, 
closely resembles that of Carpolithes ooulum, but. differs in many 
poniahil points of form and anatomy; thus it bursts byia minute 
cr piumebe etee enema ypears to be formedof 
but one layer of ¥ tissue. Unie srw ig 
magnifying power (3's lin. Fijonblet, or } iach Picea 
gee thes same Peery appearance that membruie of 


Sarmel of teria of ilnute epbecal bedi of wrions tahetahe 


and the intermediate membrane is either tran: undulated; or 
Spear tie balan oh alae sa Ircipacs 
it I have regarded as spores were the only contents of the sac 


one of the specimens, and Ronsisted of a cise of ts Sreniabyaaiuate 
spherical or oblong transparent bodies, of various sizes. In the other 
‘specimens the sac was perfect ; but its cavity, and that of the sporan- 
were filled with fine silt, amongst which I could detect mo 
inite remains of vegetable tissue. 
With d to the affinities of this fossil it is exceedingl, 
$9 penis The operas su OY once endartsen Maceo eiS ol 
and the traces of vascular tissue in Canpolithes ccllem, ts ich itiaey 
be assumed to be allied, with Ferns. ‘There are, however, very grave 
objections to these affinities for either of the fossils. Thus, as regards 


* See shove, p. 564. 
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TRANSLATIONS AND NOTICES 
or 


GEOLOGICAL MEMOIRS. 


On the Nummutitic, Creraczous, and Jurassic Terrarns of 
the Manrrrme Auvs, near Nice. By Prof. A. Penez. 
[Sui Limiti Geognostici del Terreno Cretaceo delle Alpi marittime, per A. Perez. 
Estratto degli Atti dell’ otava Rinnione degli Scienzati Italiani in Genova; 
Sezione i Geologia; Seduta delli 23 Settembre 1846. 8vo. Nizza, 1853, pp. 15.] 


bi Lettie! GHees iach bee the Cretaceous terrain 
of the time is represented as consisting—its part, 
of the Alpine iuaatiuliGs terrnins and ats lawerc ak ie sae com- 
pact limestone of the neighbourhood of Nice and the deposits inter- 
mediate to this and the nummulitic rocks. To elucidate this subject, 
L think it necessary to commence by tracing the ent and 
succession of these strata, referring both to the labours of the above- 
named geologists, and to the additional observations made by myself. 

Nummulitie rocks —The series of nummulitie rocks, so prevalent 
in the Maritime Alps, is considerably developed at Mortola, where it 
was observed long ago by De la Bechet, and since described with 
much exactness by Pareto in his ‘ Description of Genoa.’ Havi 
visited this locality for the pape of comparing it with those 
Pallarea, Fontana Giarrié, Contes, Braus, Villanova (Provence), 
Berra, tto, and Roceasterone, I could not find any other 
difference ‘n the nummulitic terrain of Mortola and that of the 
aboye-cited places, than what would arise from the greater or less 
development of the series, or from the absence of one or more of its 
ee The order, the fossils, the relations, and the characters 
are iden 

Not Nea to repeat what can be read in bre cea of 
Genoa,’ T shall not describe the upper part of this terrain, but will 
confine my observations to its lower portion, which, lying upon the 

* Osscrvarioni Geologiche sulle Alpi marittime e sugli Apennini Liguri, 1841. 
See alo Classcazione dei Terreni etraliGesti delle Alpi tra 1 Monte Bianco @ la 
Contea di Nizza ; Mem. R. Acead. Se. Torino, ser. 2. vol. xiii, 1851.—TRanst. 

+t Ligue maritime, ‘Deseriave dl Genova, art. Gealoga; in the * Guide™ 
presented to the Members of the Italian Scentite at the meeting in 

enon . 

} Trans. Geol. Soe. London, 2nd ser, vol. ii. pts 1-—Teanste 
VOU. X1.—PART 11, B 
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insist then on the perfect agreement of these nummulitic strata 
amongst themselves (and especially with that containing 
and full of whitish fossils, which at the Croce di Mortola 
as being unconformable by a local displacement), that these inferior 
strata with Nummudites may not be dismembered, nor united with 
the underlying eretaceous limestone (A. ]. 

This order of the strata is repeated ot the Fontana Giarrié with 
the same fossils, 

‘The same succession is observable at P Contes, Roceas- 


fossils found in this terrain are noticed in Prof. Pilla's work; but 
their number is very small. 

At Braus only the stratum comparable to that above indicated 
by No. 2 has been observed. More exact research, however, may 
enable us to find the others also. I have there ascertained that the 
nummulitic terrain reposes on the marly limestone with Inoceramus 
quite unconformably,—a fact already noticed by Professor Sismonda, 
ma cheat by him and Bellardi at Poggetto, Roccasterone, and 
La Penne. 

‘The limestone with Lenticulites at Beaulieu ought to be collocated 
with the nummulitic strata of Mortola, of which it represents the 
strata marked No, 7. And in fuct, if this be tertiary, as the Marquis 
Pareto is inclined to think, with it ought to be m num- 
mulitic series of Mortola and of all the Maritime Alps, which it 
cannot be separated :—a fact proved by the marls that cover this 
limestone, which abound with Foraminifera common to the num- 
mulitic marls. 

‘A deposit, moreover, which I visited at the Torrent Lupo, in Pro- 
vence, ought I think to be referred to the Alpine nummulitie terrain, 
and should be regarded a3 analogous to the stratum marked No. 6, 
both from the fossils which it contains, and from the nature of the 
rocks which overlie it. In examining these rocks we find a con- 
siderable development of marls and sandstones, which eall to mind 
the portions immediately above the nummulitie strata in other parts 
of the Maritime Alps. Further, these sandstones are here covered 
by Sub-Apennine tertiaries, with the usual development of bluish 
marl and of conglomerate. 

Cretaceous rocks—Without the intervention of the Hippurite- 
limestone with Nommulites, the absence of which at Nice and on 
the Ligurian coast has been demonstrated by M. Ewald, the 
Alpine nummulitic terrain generally lies upon a marly limestone, 
sometimes full of green points, &¢., the characters of which have 
been well described in detail by MM, Sismonda, Pareto, and others, 
In this no Nummuolites have been found ; but, on the contrary, 
the following cretaceous species— 

a2 
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namely, the alteration which the rocks of the chloritic ehalk Tying 
above this limestone have undergoue in the pit of 8. Rosalia, 
‘ered, they can sill bo 
; and Inote this fact as opposed to the ions which. 
ig 1 haarebpranlre sie tee bog ne yee al 
hatcheff, who described his having seen the gypsum lying in strata 
above the compact limestone at ite Morone. 
‘The disturbances which this Sera suffered render it some- 
what difficult to ize the order ‘ment of its 5 
euppeasa ts we pouable to dives ie seis Grteyperil (ert 
uppermost is characterized by numerous Zoophytes (as at the Faro, 
SAGiesGk i "oocas “revel “cpr iys oe nee tan Tes arog Fes 
middle division is very dolomitic, and especially contains Nerincea ;— 
the lowest contains the majority of the Ammonites, of which the 
following is a list :— 


Ammonites biplex. Ammonites flexuosus. 
maitre. —Kenigit 
 tertisolentas. > subnsciculais. 





hove list, may be ald others which are referable fo the 
section “ jut the species of which are not recognizable. 
Other foals are -— 


Belemnites (indeterm.). ‘Terebratula glot Sow. 
oye eo 





‘Also several Echinodermata, which are regarded as jurassic by M. 
E. Sismonda, who has also collected from this limestone some 
terminable fragments of an Apiocrinite and a Pentacrinite. 

Theee fossils were collected at the foot of Mente Calvo in the 
Valley of S. Andrea, at the foot of the hill of Rovello, at 8, Ponzio, at 
Monte Albano, and at the hill of Turbia near 8. Lorenzo, Tn some 
of these localities we collected them in company with Major Charters. 

MSs opposed. Aiaonoe of jursanio foe # ‘ 
having analogous mineral characters with the neighbouring rocks of 





inclined to take this view. 
* Tam indebted to Baron yon Buch for the determination of the jurassic Am 


monites, and to M. Bellardi for that of the other fossils of this terrain, 
‘+ Trans. Geol. Soe. 2 eer. vol. ili, p. 183 ef veq.—TRansi., 





it, and some are Cretaceous. 


it 


i iavisi 
PICU HA 


strata. 
2. That the nummulitic terrain in the 
‘Maritime Alps above cited is identical in age and ¢ 
of the fossils which it contains, the, 


« ‘That the 


3. 
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varians, Gryphaa columba, &e. ought to be regarded as the 
-eretaceous terrain, to distinguish it from the gault, which I 
designate middle chalk ; from the neocomian, which forms the 


9. the Gault, although little constitutes a terrain 
of itself, and represents the middle chalk of the Maritime Alps, 

10. That the Neocomian terrain finds its representative only in 
the greenish sandstone characterized by lower neocomian fossils, 

11. That the compact yellow limestone not so characterized, and 
subjacent to the lower neocomian, is Jurassic; a conclusion ren- 
dered necessary by the jurassic fossils found in it. ~ 

12. That the Cretaceous terrains of the Maritime Alps* are limited 
above by the marly limestone with Inoeeramus, Hamites, &c., and 
Eee ee ete ti tnineegeotey 





On the Meramonrnise of Rocks. By M. J, Deuaxour. 


[L'Institut, 1854, p, 285, Leonhard tee N. Jahrb. f Min. w. 5, w. 1854, 
p 731. 
‘Tue author di wes of the immoderate ication of the hy 
thesis partes faithnig aa oie felspar have 
driven out from the interior of the globe to silicify and felspathize 
so only the strata lying in thelr immediate vicinity but even single 
beds of rock intercalated between others,—or according to which 
magnesia has penetrated this or that rock, or converted a part of a 
Timestone into dolomite. THe docs not deny the outbreak of molten 
rocks from the interior of the earth, and the effect of their heat on 
the sedimentary rocks at the point of contact, jeaapeh latter may 
have been calcined, and reaction may have taken among their 
constituent parts, or many of them may have been volatilized. Thus 
“the volcanic rocks are formed by the surfision of the thie 
rocks; anthracite and graphite by the heating or calcining of fossil 
plants, &c. But there is no proof that the porphyries must give up 
re ene nano ee eee 
. ‘Thos in the c - 
tines have acted Tnsteloog strata Sloe? witout allen env 
Teast only fracturing them. Nowhere do we see proofs of the inte 
gral chemical change of the whole of a rock or series of rocks,” 


* The region which bears the general nue of “Maritime Alps” extends 
‘west and east from near Colmar in France to Capo di Noli, distance of about 
90 miles (English); and to the northward it has a width, on the parallel of Cuneo, 
of about 50 miles. 

‘The principal maps of this district are two.—1. The great Trigonometrie Survey, 
“Carta Topografica,” on a scale of s-\ath of nature: the result of operationsdescribed 
in two elaborate volumes 4to. This map occupies ninety (engraved) sheets, and 
aunt be an excellent basis for geological survey. p AS rte res oe 
map to 1 scale of sci in six sheets. (« Carta degli Stati di sua Maesta Sarda, 
in terra ferma; opera del Real Corpo di Stato Maggiore; incisa, ete, 1841.") The 
seale of this reduced map is very nearly 4 miles to an inch (Knglish).—Taanst, 
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TRANSLATIONS AND NOTICES 


GEOLOGICAL MEMOIRS, 


Mrwerauocrcan Reseancues in the District around Anznvav 
and Kracrnor in Norway. By Davin Fonses, F.G.S., 
A.LC.E., and Teccer Dann, Cand. Min. 


Dilleralgishe Iagtageaer omicring Arendal og Krageroe dc. abridged from the 
jorake Magazin for Naturvidenskaby vol. vil. prt 3 160] 
Tas is the first of « series of observations on the mineralogy 
of therline of vosst connecting the towns of Arendal and Krageroe in 
Norway, and contains notices of several new minerals, as well as 
additions to the mineral geography of this district. 

Some points connected with the development of minerals in con- 
nexion with the iitie rocks appear of sufficient interest to warrant 


an abstract of this part of the paper, without going into the mare 
purely mineralogical details coed Ses yteg ps He 


cation. 

The district itself is composed entirely of the older rocks, princi- 
pally gneiss, which shows itself in many varieties. The general 
strike was found to he from 60° N.W. to W., or about parallel 
to the main line of coast. 

The dip was extremely variable, and at all angles from 13° up to 
90°, .E. to S., and up to S.W. 

i iss was found most normal in Dybvaag, consisting there 
of red orthoklase, grey quartz, and black mica. 

Felspar and mica became more sparingly distributed towards Kra- 
geroe, and there hornblende and quartz were found more prominent, 
and often as distinct rocks ; on the other hand, nearer Arendal, fel- 
spar was much more abundant, and was generally present as potash- 
fiopor, whereas at Krageroe soda-felspar was the more pected 

The results of these researches appear to that the occurrence 
of minerals in these rocks is due aint exclusively to the appearance 
of granite, which therefore formed a special subject of investigation, 
and is divided into two classes ;— 

A, when occurring as veins, or imbedded in the course of strata. 

B, as nodules or Erepalst ‘masses. 

It was found that this classification was not only consistent with 
the external form of the granitic masses, but was also visible in their 

YOu. XI—PART 11. c 
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r of a granitic mass, with a tule, in 
ES ie aah 2 granitic mans, quarte-nods 














— 
and the rhole forms i 
Bete wads rs i Sereled ame Kenavicg 
3 is a sketch drawn on an island near Ebo, where, as before, 
(ee Tetgenigeeperi agen: 


| Fig. 3—Ground-plan of a quartz-nodule in a granitic mass, with 
fragments of the enclosing rock, from near Ebo. 








several minerals are found here. 
Ptrirditoais lise sole ta, acy of Shoe g, 4 represents the 
section of the quartz quarry at Buoien ; here we have a large mass 
of quartz, a, a, which is quarried for technical purposes, surrounded 


Fig. 4.—Section of a Quartz Quarry at Buoien, showing a lentienlar 
‘mass of quarts enveloped with granitic rock imbedded in gneiss. 











eae ce Tork, which, within the lines 4 4, 23, is composed 
orthoklase, with a few large plates of black mica, At the point of 
ee ee eceeastn the, orthoklase is often found in large and 
sometimes defined crystals of sereeal Gobi ieee eee 
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were almost invariably found either in close connexion with, or often 
imbedded in, the plates of mica, It was likewise remarked, that the 
ta we lg heared begs ldenegtinls ae yg ee ee 
colour, which otherwise it was never found to possess; also 
that the felspar often became of a darker colour, and was then gene- 
rally accompanied by some rarer mineral. 
Various observations scem to prove that both the felspar and the 
mica haye crystallized before the quartz ; the mica- apparently 
floating about in a solution from which the quartz subsequently 


Beyond the abstract here gi 
the communication treats of the minerals separately, with regard to 
locality, mode of occurrence, crystalline character, and chemical con- 
stitution ; and is of such length that reference on these points must 
be made to the paper itself. It may be mentioned, however, that 
four new minerals, called Alvite, Tyrite, Urdite, and Bragite, are an- 
nounced ; the chemical examination of which shows the presence of 
very rare chemical elements; also that three of them contain a 
considerable amount of water, notwithstanding their being situated 
in granite of igneous origin. (D. F.] 


On the Ecuinoprrmara of the Hris-Conc.omerate in Norts- 
Wasrexs Gramany. By A. vox Sromance. 


[Leonhard u. Bronn’s N. Jabrbuch f. Min. w. s.w. 1854, p. 641-656.) 


Among the characteristic fossils of the Hils-conglomerate in the 
Northern Hartz and in Hilse, the ZeAinoidea are some of the most 
important, partly on account of peculiarity of form, and partly from 
their abundance’; and as yet they have not received sufficient atten- 
tion, Hence it happens that geologists, though well acquainted 
with the rich variety of the Neocomian Hekiaodermata of Switzerland 
and France, remain still in doubt with regard to the place of the Hils- 
conglomerate (although indeed A. Roemer, in his work on the Chalk- 
farmition, bas already. seferred # to ita ue evologreal Borisde 
For this reason M. y. Strombeck was induced to determine wil 
precision the species from the Hil slomerate ; more especially as 
he possessed for comparison some good suites of Neocomian fossils 
from Neuchatel, Ste, Croix (Jura Vandoise), Mont Saléve near 
Geneva, Censeau (Dep. Jura), oles (Var), Castellane (Basses 
Alpes), 2, with which he was favoured by geologists living near 
those localities ; and further, since M. Desor, one of the best autho- 
rities on the Hehinoidea, had lately revised the Hils-conglomerate 
species in M, v, Strombeck’s collection, some of which were repre- 
sented by fifty and more specimens, ‘The determinations may there- 
fore be considered as correct. 

‘At the sume time M. von Strombeck in this paper furnishes some 
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M. von Strombeck proceeds to describe 463-652) the species 
hae peculiar to te Bier hicteaoatean 


a 





ii fi il qt 
2 i 
li tt i 





ssi repens (Ov) 

















All these except the last one, occur together more or less 

frequently ; but prin in the lower Hil The 

last species (Cidaris punctata) is rare in the same localities, but is 
ae abundant where the beds contain an other Urchins. 

‘Orbigny has recently divided the Neocomian into two 

the. lower, or Neocomian proper,—and the upper, or Ur- 

The Swiss cologits again again divide the lower portion into two 

members,—the lower and the middle Neocomian, by the 

Marnes d’ Hanterive and the yellow limestone t pa it. 

A i phon nee acre 

i Toxaster subquadratus, T. Cumpichei, and Pygurus 

rostratua ; the up) Bp ers , by Towaster oblongus and productus§. 
1k may be that the separation between the lower and the 

Neocomian is only local ; it is certain, however, that the Hils-con- 

glomerate has not as yet afforded any of the lower or of the upper 


. dt ‘species, which M. v. Strombeck states he has not received from Neu- 
Vie Fein — found in the Mares d’Hauterive of Ste. Groix (Jura 
Searles ae im the Neuchatel district in the Upper Neocomian 


oe rue tay plenty 
‘Strombeck of this rock as ivalent to 
the Haars bt this ere a ee M. 
has proposed for this 
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4. Limestone of Sewen. 





1S, Limestone with Me soutatus 
estone 
1. §, Cassian or 


15. Dolomite a at Esino, Lake Como). 








‘rises sane 1G: Sebi with Hala, 
‘Lom 
19: Banter merit Chapel). 
20. Verrueano. 
this series of strata, the author commences with those 
Seis tly characterized to serve as a horizon. 


ser ers two members of the Lias, Nos, Cicer This 
developed in the Vorarlberg and the 


Seis ey Aive to der ether Klstaie mathe lberg 
road, and at Ebi 


Enhigenlp in the valley ofthe Lech. 
‘The stratum: 11 is that wl M. Schafhautl has termed the 


Fleckenm . It contains some Fucoids and coaly mn and 
attains a thickness of 400 feet. Tt has yielded the following fossils :— 
Ammonites radians, Schl, ites torulosus ?, Sohithd 
‘A. faleifer 2, ‘A. Desplacei ?, D' 
‘A. annulatus, Schl. ‘A. heterophylius, Sow. 

‘These are referable, according to M. D'Orbigny, to the Etage Toarcien. 
Ammonites planicosta, Sow, Ammonites Regnardi, D’ Ord, 
Rmapusiben, oui? A. Henleyi, Sow. 

‘AL Valdani, D' Ord. ‘A. fimbriatus, Sie, 

‘These characterize the Baye Liasien. 

Orthoveras (Melis, D’Ord,). Inoceramus Falgeri. 


It appears that there is a mélange of fossils in this bed. 

The red limestone with hornstone, No. 12, consists of red marly 
concretionary limestone, with red and green nodules of 4 
and varies in thickness from 20 to 100 feet. The silex sometimes 
forms layers which, in the lower part, alternate with limestone a 
geet number of times. ‘These beds, which appear to be the equiva- 

nt of the Lias of Adneth (Salzburg), contain fossils referable to the 
Etage Sinémurien, vit.— 





Ammonites Bucklandi, Sov. Nautilus aratus, Sohd. 
‘A. Conybeari, Sow. Belemnites brevis, Bi, 
A. Tarneri ?, Sow, 


tly, although as yet neither P/ foma eum DOF 
rar epecerepres ent alg hea, hove boda oithons donb 
belong to the Liassic epoch. 
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known as the Grée de Tavigtianay." Ba. 
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sandstone 


[We suppose that under this denomination the 
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and porph: Val neprlablar atl lub. The 
Sep cra wah the wndsones and Bk rie Molasse 
wus proving, contrary to M. vou Buch’s poles: 
pai PEGG tom gronieredhe. Nogeifnty Betag being’ merely a 
sandstone, 

Having deseribed these more modern formations, M. Escher 
ee ie ace ir aati com with No. 13, the 
limestone with the Megalodon scutatus, Schat., lich is known also 
as the “ Dachstein-bivalve,”" This shell has been wrongly identi- 
fied with the Cardium triquetrum of Wulfen. It occurs in a whitish 
granular limestone in association with Corals, 

The next is the S¢. Cassian group, No. 14, which bas a thickness 
BED ty 21) fet Set Shomer Same such as 


Bactrylium atrolatum, Heer. Cardita crenata, Goldf. 
deplanatum, Heer. Cardium Rhzeticum, Mer. 
Syne runeinatus, Sehaf. Avieaia speciosa, Mer, 
‘A. Escheri, Mer, 
Spoudys oDRguus, Mist Gervitlia inflata, Schaf, 
ecten Yager, Mer. Natica alpina, Mer. 
P. Lugdunensis, Mich,? Oliva alpina, Klipat, 


It is difficult, however, to determine as yet whether this 
fa marine equivalent of the Uj Keuper of Germany, ot or w 


the Keuper is incomplete in 
which teins occur between the Rewer ad and nyo 
The same may be said of the M 
Beneath the above-mentioned rocks is Dolomite, No, 15, havi 
thickness of 1500 feet, This forms the bare wel eeiesionien: 


tops ofthe Vorariberg. 
the analyses VVgsdcccash foal M. Landolt Sabie wie aes 
by M. Escher), it appears that, with regard to the magnesia, this 
rock presents many varieties, At one extreme we find 
12-23 Carb. of magnesia 49-37 Carb. of magnesia 
84-47 Carb, of lime pana atthe other {987 Cash. Asan 
> A penicrapae anr ions. ‘The analyses made with 
ice foae pel ition Toa of the specimens seem to show tl the 
lower part o the dolonit> is more bighly charged with magnesia than 
eA portion. 

Aor ot enon that there is more than one dolomitic 
series ; since the St. group in the Vorarlberg is underlaid by 
dolomite, whilst the same group at St. Cassian itself is overlaid by 
dolomite. There also occur great bands of dolomite in the grow 
Nos. 16 and 17. Hence it is evident that the the seccession OF the 
groups beneath the Lias is less precise than that of those above. 

In the Rells Valley, at the Triesnerkulm, and the Col de Virgloria, 
the dolomite rests on a red sandstone and a quartzose conglomerate, 
which have long been classed with the Grauwacké, but are now in 
the map of Switzerland * recognized as Verrucano. At ot] 
the dolomite festa on Nos. 16 and 17, which evidently belong ko the 
‘Trias. 

* Carte géologique de Ia Suisse; by MM. Studer and Bscber v. d. Linth, 1803. 
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according to M. Heer, by the anthracite, extending in the French, 
Savoy, Bad Sita Alveas far aa Bout Tod se aot represented im the 
Vorarlberg and the country to the south, It re-occurs in the Stang- 
Alp in Styria. It is probable therefore that, at the period when the 
carboniferous rocks were ‘ited in the districts where they now 
occur, the Vorarlberg formed an island, the dimensions of which it 
is difficult to determine. The researches of M, Escher are not 
equally conclusive as to whether it was land at ie Rete 
and during the commencement of the Trias. At the period of the 
formation of the St. Cassian beds and the Lias, however, the district 
had long been covered by the sea, 

‘The absence of strata more modern than the Lias and Dolomite 
indicates that since the deposition of these the surface has remained 
uncovered by the sea. The terrestrial area of the period in question 
extended on the west about as faras where the Rhine now flows ; since 
farther in that direction the Jurassic rocks occur in full development, 
‘To the south it extended to the borders of Lombardy ; in fact, there 
are not found any fossils younger than the liassic between the central 
Grisons, the Lake Como, and the Valley of Camoniea. The south- 
ern limit is difficult to fix. 

In the western part of Switzerland, as far as the Lake of Lucerne, 
ane has been no violent dislocation between the Jurassic and the 

retaceous , these being parallel in their disposition. 

Best bias Crveanoneais ‘the Eocene has also been 

nee of Eocene beds in the Chain of the Vorarlberg and the 
Sentis makes it that at the Nummulitic epoch there was in 
this region an archipelago, the islands of which were distributed in a 
totally different manner to the existing arrangement of the mountain- 
tops of the region, observation having shown that most of the sum- 
mits of the highest limestone-range of Switzerland, from the Tédi to 
the Wildhorn, are formed of nummulitic rock. 

Between the deposition of the Flysch and that of the Molasse 
there was a disturbance of the surface which converted the chain of 
the Alps into a continental region ; a condition which prevented the 
Molasse from being deposited in the interior of the Chain ; this fact 
was recognized long ago. Lastly, the most recent, and perhaps one 
of the itest of the revolutions that have affected this region, is 
that which took place after the deposition of the Upper Freshwater 
Molasse (which is upraised at Saint-Gall, on the borders of the Lake 
of Zurich, and at the Schnebelhorn), and befure the formation of 
the Lignites of Uznach, Durnten, and Aix-en-Sayoie. If, however, 
M. C, Meyer, by his researches, definitely classes the Marine Mo- 
lasse as Miocene, and connects it on one side with the Molasse of 
the Sonth of France, and on the other with the tertiary Vienna basin, 
there still remains some doubt as to the exact age of the Upper 
prenmethe Molasse, which has a thickness of not less than 1000 

fect. 

‘The mammalian remains found in the three stages of the Molasse 
do not denote any difference of age ; and the researches of M. Heer 
indicate such minute differences, that he is disposed to regard the 
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On the Gastnnorova and Actrnata of the Sanniinc Manate. 
By Dr. M. Héunes. 


[Proceedings of the Imperial Academy of Sciences, February 15, 1855] 
Tus is a notice by M. Hirnes on the Gasteropoda and 
discovered in the fcble bolvof Sanling, meer Acasse by De ie: 
cher, Physician to the Duke Maximilian of Bavaria. The Cephalo- 

occurring in the analogous strata of Hallstatt have been described 
y M. von Hauer*, the Corals by M. Reusst, and the Brachiopods 
by M.Suesst, The other molluses of this Fauna, however, were but 
very little known before Dr. Fischer had recently succeeded in ex- 
tracting from this hard marble 30 species of molluscs, nearly all 
previously undescribed, and one of them being the type of a new 
genus, named Platystoma by Himes. a a 
fauna of this group, comprising alout 70 species of Cepha- 
lopods (among them are some of gigantic ceaiteeia peculiar 
facies, quite distinct from that of any extra-Slpine European deposit. 
Some A resemble palweozoic whilst others exhibit a de- 
cidedly jurassic character. The Hallstatt and Sandling limestones 
pgm nace teense deems ay ae Eeceee 
ry May posed to be a deposit confined to i 
Genk [Cover Minscwiee) 





On the istimate Srructure of Minerats, as exhibited by the 
action of Hypnorivonie Act, By Prof. Leypour. 
[Proceedings of the Imperial Geological Institate of Viewna, December 12, 1854.) 
In this communication Prof. Leydolt gave an explanation of the 
method which he had Boonies i Seti es Sod aes structure 
‘and composition of i non-crystallized inorganie sub- 
stances by submittin, un 1 the cron acta oe ants Bes 
fluoric Acid ; the pl and cavities produced by the action of this 
ThenberMiat on the burfacs of, the ubstastoes litted to it bein, 
immediatel; Ls oaths tate NG! ips Le system to whi 

the blog and with the position of the axis. 

'. Leydolt exhibited several varieties of Rhombohedric Quarts 
treated in this manner. Complete erystals of this mineral, which 
had been exposed to the action of the acid, show on the edges of 
their hexagonal pyramids small planes, situated sometimes on their 


lefi, and sometimes on their right side. These planes, on 
plates cut perpendicularly to the crystallographic axis, may be sub- 
servient to the recognition whether an; of quartz is a 


difference is to be discovered by fate: of the optical phieno- 
Tae, rok, Taydolt bas applied to'the etched wxfaces produced 
by his mode of operating the method invented by Sir David Brewster 


* See above, p. 22. f Ibid. 
$ See the Anniversary Address, in this No., p. lxvi. 
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On the Baacurovona of the Kiscex Srmava in the Tyron. By 
Epwan Surss, Assistant in the I, R, Muscam of Mineralogy. 


[Denkschrift. Kais. Akad. Wissensch. Mat. Nat. Cl. vol vil, part 2, pp. 29-65, 


‘with 4 lith. plates™] 
Mx object in this Memoir, which investigates the mode of appear- 
ance of a special ‘in certain strata of our mountain 


‘The generality of bli ally the palsontologists, 
i ice ot he’ toktied eosendan oe aes 
caliber “inferior Gna ace in many points very 


Engl es 
T think the explanation of the term “Koessen Strata” will be the 
dest introduction to this Memoir. Although this term is adopted 
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SUBSS—KUSSEN RRACHIOPODA. (a7 


evel M tetera adn, an of the lake of 
Geneva, the closer investigation i which is greatest: 

we are ited in tracing strata from the 
Brandner Ferner on the frontier of Ve ‘to the immediate 


vicinity of Vienna. They extend undoubtedly 27° to 34° 

Song tis torthera deatvty of the Alps, te Ena wn th ce 

distant known localities atone 10 geographic miles in length. 
e | 


buted in the following manner. ‘most eastern are close ta the 
great break in the Alpine accessory zone between Vienna and GI 

i in ne Hi and Siegenfeld near 
Hirtenberg, Enczesfeld) ; there are others more to the west near 
‘irnstein, nd the richest are in the upper valley ofthe Pesting 
far as the Klosterthal (Ws Oecd, li ‘and, Katzberg near 


near Buchberg 
at the Tiirnitzer Hi Agel and the coon af Marl 
(Grash in the Birger-Alpe). Prenat tg On 
‘above-named localities are limited northward by the curved tract of 
sandstone which marks the rupture of the extreme northern 
wave of elevation (Aufstaunngs-Welle). M. Czjzek found them only 
‘at one place in the region of the ited sandstone, viz., at Rate 
diet o near Frankenfels, The Koessen strata on the northern de- 
Ses akong ete bape ete tribes i 
the advance of the variegated sandstone, from which they are almost 
entirely exeluded nearly as far ns the central Alpine mass. After all, 
ooabty ken arian tS Pesikeacpont of thetowake eal 
‘possil we originated sul tothe deposit ese rocks ant 
Sens meeeet tral x8 bbe tae eke Con 
nO ieontol or petrographical difference 
elation botwee in the eastern and the western 
As all the above-quoted ted localities are at a considerable distance 
from the central mass, we may conclude that the Koessem strata are 
= aye plait Shee pte 
it fracture accom, weed s. They 
arnt ith nos the ma 0 She Dunn ar probaly 
any of the mountains of the vicinity (oman onde e 
Generally the localities are very much scattered in this portion of the 
Alps; and are just sufficient 10 point out the connexion of the richest 
extreme eastern and western localities along the northern declivity. 
Brachiopods characteristic of the Koessen strata are found at the 
ore the Voumuer and the Miinchen-See) near Aussee 
tothe Moosberg), near Salzburg (Schobergraben 
(ua fe Ah, th, Mesibach near Gaisaz), and at the Baukengraben 
Steier) 


‘The environs of Unken and Loper, so diligently investigated by 

‘MM. Emmrich and Peters, exhibit Koessen strata teen pried 

and further west lies Koessen, the typical locality. ‘The exact 

HBr 388 Kleen bape Kasaes a Rot oad Seg 
pz 
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Lome atee te el in front of Starhem- 


Ba ing ay ates eae 
no Brachiopods, I shall only briefly refer to it. Tt 
is known to form a ve sey ‘mountain-masses, 
and to extend, dhe wil eeniapoe from the western 
frontier of Vorarll to the vicinity of Vienna. It is recognized 
ststitny localities in the bouthern ‘Alps e.g. the valley of the Alige 
near Trient, where it appears most distinetl; 

We do not confine the denomination of Doshetein Txmeatone to Oie 

ipper strata, containing the Dachstcin bivalve ; Np NG eae 

end it to the Sabo mass of white, yellowish, or greyish lim 
ocenpying sometimes the whole interval from the uppersest members 
of the trins up to the upper lins, and exhibiting in their fossiliferous 
intercalated layers a fauna agreeing with that ‘Go Kaeeorr nes 
ths rm tage pel yt Dc ie 
this menir is exelusiely represented Dachstein limestone 


and its intercalated 
Some of these erated layers offer 
enough to deserve a detailed exposition, separ 
chonella pedata are the frou) thei Stcbersnd tia ree ete od 
localities, ext wand 








sen diy ike apipenratesotin. ich flgret 
im considering oe 
rior . Nor \ 
rep he rere ora Nor is there any doubt 
age ofthis group of stata, wth respect to thee tratigrapa i 
If we indeed admit this group, in which the Dachstein limestone 
alone has frequently a thickness of several thousand feet, to be an 


a subordinate division in the secondary rocks is scarcely to be 
met with in any other country. ‘ ‘ ‘ 
eed nadecha sae eirpuciierateener erie 
“ oe eiten 
Er each Sores the laser tain bent bo traces of ie life. The 


fossils at only some thousand feet above the lowest 
Seen ener ne! ripereac a a! 
chonella peduta corresponded to a rather low horizons 


termined by the is existing at\this remote 

may be useful for the better jon of these facts, taken in 
their totality. A oumber of ical maps, e.g. the littoral 
map of the Jurassic Seas, by Gressly, exhibit the con- 
tinent of the Schwarzwald and the Vosges, and tothe rd 
the central tible-land of France, as rising above the level of the 
Tinssic deposits. . N dingy we'll here nd proot ef thoes 


‘M. Studer says, “We enter a new region om the opposite hank 





SUESS—KUSSEN BRACHIOPODA, 33 


be searched after if not on the opposite side of the central mass*? 
‘The fauna of the Koessen strata is no more favourable to the hypo- 
rr carer a grermmecnn eno pW ce the 
Alps, than is the petrographical character of the limestones fl 
selves, which, even on this spot, show a particular degree of purity. 


TIL. Gresten Strate. 


Black, marly limestones and dark sandstones, with rich coal-heds 
and Tiassie fossils, are found in the portion of our Alps nearest to the 





mya rhombifera, Gol 
vomyaunioides, Goldf. sp., Nucula complanata, Phill., ei 

Young end Bird, Lime givantee, Desh. and. Pecten Hasna, Gra 
the ing are common to the Gresten and Koessen 
Aviculaintermedia, Nuewla compost, Poa lem Hina gigi, 
and Peeten liasinvs, They contain a rather considerable flora, 


vest and v. Sisngiistarc airy area 
Sees Lomas tie or the keuper of other countries, 


Generally the Gresten strata are very rich in bivalves, e.g vies 
bt, like the Koeuen strata, fare very deficient in Gasteropods and 


et the zai flora of the first indicates an essential 
Siren eee spent closer investigation. The Gresten strata 


localities. rachiopods 
taint, from Gresten, from the Fe 

and from the Eleonora-Schacht at Grossau ; Siveaneten 
westward, from the environs of W. er in the Pechgraben, especially 
near Steinau ; ind farther to the south-meat, from the Firstesham- - 
‘mer. ‘The ideal line, uniting the two most distant localities, Bern- 
renth and the Pechgraben, does not exceed ten (German) miles in 
length. 
‘he researches as yet made are too few to allow of a farther dis- 
{oritavancin ah yp pie rye oe js 
these are more strictly separated, in paleontological as well in geo- 
graphical respects, {hoody of the other ‘mentioned in this 
memoir, nor can their differences be ly explained by the 
influence of a neighbouring shore, until we find intermedial localities 
=N hi the Radstiidter Tauern and at other 
plate! re at present Lovers ts the ccrerpnclag prtba Off petal ms] s0 
Eg. they are wanting at the foot of the Dachateln 








Legere eed yt one species common to both has been 
throughout their whole extent. As the Koessen strata eon- 
tain a nomber of lias fossils, while the fauna of 


V. The Koessen Brachiopoda. 
At pages 38-64 of his Memoir, M Suess describes the Brachio- 
Rode on which he founds the palaiutologeal conclusions abore 
iled, The following table shows their gencral distribution — 


i 










Rosen Brachiopada, 









‘Terebratwla cornuta, Sow. 


























On the Voranunerc and the Sauznenc. By M. E. Suxss. 
[Proceedings of the Imp. Geol. Institute of Vienna, Nov. 14, 1854.) 
mates in 
Sapo NR Ret i kip dhe Salzber 
agrsing in many epets wih te ft Paster Ny 
‘from them in 
environs of Stallehr and Schroecker are alluded to as 
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shock increased in vith the depth, and reached its maximum: 
ee topes of 100.6 
another bad been felt at 





On the Tenriany Cuxtonia of Ausrma. By Dr. Perens. 
[Proceedings of the Imperial Academy of Sciences at Vienna, Jan, 4, 1855.) 
Iw his Memoir on the remains of Chelonians in the Tertiary deposits 
of the kingdom of Austria, M. Peters observes that these fossils, 
all belonging to the freshwater genera Trionye, Emys, und Chelydra, 
aay be of great us in throwing eS eal are 

‘Tertiary freshwater eet a 
ee bee abd ‘in Lower Austria and in S.W. parts 
St One spatiiien 36, fom: te stats. Of Baemreear Pas 


Vindobonencie and Tr. Stiriaevs), Tr. Partachi, Fitz, Buye Lore. 
tana, Meyer, sade Chelydra, closely allied to Ch, Decheni, Meyer, 
are 


Peters's Memoir, 
[Count Manscnatu,] 





Ona Recently Discovered Merar.iverovs Depostr in NORTHERN 
Bonemia. By M. Voor. 


Eat Bates Report to she Invern] Golegiet Tealnee ob Une 


(onto) isa es metalliferous deposit dis 
chimsthal, i in orthern Bohemia, in October 1853. 


portion is a compact 
compound of several species of va and metallic sul- 
(pica! of cobalt which the silver is 
either in ape denon of form, or in the state 
of both black and red antimoniferous sul; i wuret (Rothgiltigers.) 
‘The vein rests on slate, and is coy Ly pornbyiy cit becouse 
richer as it is closer in contact with hy attains its maxi- 
a eae where Tait ts Eee ea a and goes 
Farther on, its metalliferous ores diminish 
2 iz appears more and ruore ja the roof of the vein, 
‘The thickness of one of these branches varies from 3 to 4 inches ; 
that of the other from 3 to 8 inches. 





* About 622 feet—TuanaL. 
+ Jahub. IE Geol Neishsans 18%, pp. 611, 





VON HAVER—HIERLATZ AMMONITES, 


59 
are eporton of he 
ae caeerss 


quip vay hea ake 
She rane weiter a 
‘at tl 
(Grit i probably coincident with the limit 
and wvial periods), as rock-fragments the district 
‘now drained by the Mur are found in the lateral valleys now opening 
into the valley of the 


cen te nor could the extreme limit of culture 
have reached without their aid the height of 4700 feet (=4873°9 
English feet) above the sea-level, [Cour M.] 





On the Composition of the Vienna SANDSTONE. 
C, von Haver. 
[Proceedings of the Imp. Geol. Institute of Vienna, Nov, 7, 1854.] 


the Ee pe eet ea 
sand: 


ie ne a aes tothe a me 
itmoreat localities; but keeping very constant proportions in 
dept ea Tha relative proportion of te carbonate of nd 


and magnesia varies from 0*7:1 to 4221); but remains constant in 
each separate locality. Lime is generally predominant, but the 
magnesia and oxyciule of fron are never absent. (Couwr M.] 





On some asymmerRicaL Ammonrres from Hisvarz. 
By M. Fr. von Haven. 
[Proceedings of the Imp. Geol. Institute of Vienna, Nov. 14, 1854.] 
Iw this communication M, Fr. von Hauer described three asymme- 
trical species of Amsaonites from the Hierlatz strata. 
‘Two of | rs Ar) Suessit and Am, ebrvorents, have the shell of a 


Ot plage fe lateral divection. he lbe-outies of the third species, 
Am. Janus, belonging to the Amaltheve group, are sym 

the right side of the shell is developed quite diferenty ae 
left side. Am. Suessit has been by Prof, 
Sctathinth of Manich, who oveslooked the tail poution of tee 
siphuncle, and placed it in the genus Nautidu. — (Count M.] 
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OL paced ta Netley a fault. ‘The veins discovered beyond 
the ‘Letten Kluft,” in the Schreckengel are so different from 
those worked in the vicinity of Pribram, the supposition of 
their being continuations of ie latter appears to be unwarranted. 
The alluvial deposits in the Litawka Valley are interesting from 
the fact of their having been tably washed for gold in the 16th 
century, The auriferous rock, however, from which the alluvium 
was derived is still undiscovered. (Count M.] 





Description of the gigantic IcurHyvosauRus TRIGONODON in the 
Banz Museum, together with a Synoptical account of the species 
ipa iaits With lange Litho By Lobes oreo 
| Municl a8 1854, With 4 Plates illustrating 
the fossils of the uatural size. Pp. 95. 
‘Beschreibung des kolossalen Ichthyosaurus in der Lokal- 
paste ieee ere 
‘Tue remains of the Ichthyoraurus trigonodon described in this 
Memoir, and particularly the almost perfect skull and jaws (6 fect 
ee aeey in length), are so important and instructive from their 
and good state of rvation, that they were ssiceaed ally 
wen the ade elegantly printed folio Memoir and the 
eo eres lates (two of them by 40 inches, and 
the other two 30% ind oy feet!) by which they have been illus- 
trated at the cost of the Archduke Maximilian, the proprietor of the 
Banz Museum. 
Ito XIII of the work contain introductory remarks, a short 
a arene Least in map ito seen meee 
fchthy trigonodon, the descriy the tee 
bones ot ih octpy the succeeding pages ser 
‘The other species of Ichthyosaurus From the lias ot Bate which 
are noticed in this work, with descriptions of some of the most im- 
portant portions of the skeletons, are the— 
Tehthyosaurus communis, Conyd., p: 42. 
—— tenuirostris, Conyd., p. 42. 
—— — var. sinuatus, hy pe 50, 
—— acutirostris?, Owen, p. 52. 
—— hexagonus, nov, ap., p. 55. 


The relative proportions of the several bones of the skull and 
trank are further illustrated by two comprehensive synoptical tables, 

The Plates I, & II. exhibit two views of the eranium of the Ichth. 
trigonodon of the natural size! Pl. III. is devoted to the illustration 
of numerous bones of the same species. Pl. IV. comprises charac 
teristic bones of the other species of Iohthyosaurus from the lias of 
Banz. ire R. J] 
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or, 


GEOLOGICAL MEMOIRS. 


On Macnesrre, and the Economic Propuction of Sutruare of 
Maowesta. By M. Forrrenus. 


Ee peotings sp: Geol. Tostit. Vienna, Jan, 9, 1855.) 


in I ston beta he eaten nate) Dyessitiies 2-4 
crystalline limestone both in its structure and its white colour. 
erie ge rpemtye trang Rug 
ic gravity, 45, : 
Mc. ve Tanet oat Be contain ee per Sie comes of 
magnesia, a very slight of carbonate ‘When 
‘nterepensed with sr Rist fies Aran hh pyrites, it gives 94°7 per 
cent. of carbonate of ages 
Besides the locality mentioned, three other localities in the 
Alpine granwacke, viz. Gloggnitz, Neuberg, and 'Trieben, afford still 
vesite. 


bei vg juantities of Magni 

‘oetterle Sool the ¢ommereial importance of this mineral, 
as a material for the profitable production oP itera (eulphate of of 
magnesia), in the same manner as, according to M. Delesse, the 
manufacture of this salt from serpentine has become an extensive 
branch of industry in France, ‘The serpentine, after having been sub- 
mitted to calcination for forty-eight hours, is redueed to fine powder, 
and then treated with dilute sulphuric acid. A somewhat less quan 
of the acid is used than would be required to saturate the wh 
amount of the magnesia in the serpentine. The solution, freed from 
all heterogencous substances, is left to crystallize in wooden tubs ; 
ee rl sulphate of magnesia is obtained by the second cry- 


M. Malapert, at Chiitre, and MM. Mallet and Lapellier, at Caen, 
have used with success the method employed in England to obtain 
this salt from dolomite. The dolomite is treated with 94 per cent. 
of its weight of sulphuric acid; the filtered solution is freed from 

hhate of lime, filtered again, concentrated, and finally left to 
cyte fa alaua tmcrOs.” Thinvnew. Ueaishl De ORG OY 
enabled France to dispense with the importation of foreign sulphate 


of magnesia. 
[Counr MJ] 
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E. and W. direction; Aedes ‘fare riddrly vertical; and ‘terminate at'the 
upper and lower limits of’ ‘the motalliferous stratum, which, however, 
does not differ lit 





fissures, ‘The angulari rit aeeeestl ot imtoo te taeaay! 
Bia Aen whee OF RAR teoee th the veins not to have been ten 
Cligitenaae with the limestone which they traverse. ‘Several 
‘are known, running ‘to each other, from S: toN,, 
ty fo the metalliférous’ th 
cut Dede into other strata; so 
sbeng pd finan eins becomes difficult. Moly 


he fel Meo ceiee. {ha Hib alGte ot Bteiondarel 
determined TRovtellarig aul Nation, end afew neon 
ean 
strata or Al 


tng ata qetin vo inert er 
Aust anlees extent, from the Ui he 2 

tier, over the mountain crests of Petzen and i an 
‘Windiph-Bleiberg ; prs ie e-worked in 


| [Cour 





yeh dics 





On the Grotocy af Ono beisbieta 
By M. v. Warnsponrr 


[Proceedings of the Imp. Geol. Instit. Vienna, Feb. 27, 1855.) 


‘Ture thermal and ‘cidnlatéd) springn’bf Carlsbad are all situated, as 
Tina” Rom the letecacre Hla ovo fies antec ie ites 
u late B. A. vs who first, out its 
Mev. Warns sais tht thie ee lca wa ie ina 
me, at ‘upper or superfic anew 
discovered in 1852, at a depth of'6 or 7 ys Liber esti tay ined? 
a'thick bed of sand (with rolled S:0f gocias), and’ reddish 
Gay, 2103 ft thi "Thie spring frour the famarey/oh 
the vein of hornstone, which is here 3 tod Lick, and from) 
the fissures of the adjacent rock. The vein itself runs from 8.8.B. to’ 
N.N.W., dipping south at’ 70° to.75°, ‘The vein is bifurcates the 
‘upper portion is grey, the lower reddish in colours : 
5s Warn ins ein aa etm ofthe dé 
ua a 
Marienbad in Leonhard tea Broun er Jahrbuch;” ad probit ae 
— fed eee views: ibeté ray adn Rese 
Heidinger on Crystals Water 
House Spring,” published in the Inp. Geological Ingtiture’s 
wearhbache” Take p 142. 
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hare de cenin prahine ai throngh in the shape 
of veins; a circumstance differi from ihe facts observed in other 


the line of junction, bear visible traces of the changes of structure 
resulting from the contact of the granite; they are saccharoid, fre- 
quently dolomitic, and including granules of quarts and even some 
mica; still, however, they show some vestiges of organic remains. 
‘These facts lead to the conclusion, that the eruption of this granite 
could not have been anterior to the cretaceous 

(Count M.} 





Notice of the Occurrence of an Eaxruavaxe at Scuemnrrz, 
Hoxcany, By M.Rossrccen, Director of the Tmp. Mining 
Academy at 

Labettag Es. Ey. Ape Wass, Woche ase TIN 
acest tera use aitanente naan 


tion at 35 minutes L o'clock, p.m. reece tba 9 

shake the walls of the houses. The maximum of its intensity coi 

cided with the centre of the town; but (as in the previous shocks) it 
was not followed by further shocks. 


Saicla caicting ancl ‘or 
faked, ni eee chon mectiodelads 


‘The circle of commotion above-ground the shock to have 
been central, and not to have followed the di of a longitudinal 
fissure. The form of this circle is remarkably coincident with the 
outline of the inside of the mountain circle tz, 


See erenreterperype 


. See the notice ofthe previous earthyuske at Cis luoe nf, '36 
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